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(54) High-resolution optical disk for recording stereoscopic video, optical disk reproducing device 
and optica! disk recording device 



(57) . An optical disl^ for^cording stereoscopic videos 
and high-quality video-signals and a system for repro- 
ducing the videos and signals from the optical disk are 
made compatible with the conventional video reproduc- 
ing system: A reproducing, device which is used for re- 
producing sterejDSp^ig.^Jdeqs and high-quality>videos 
obtains- stereoscdpipvjdeb or high-quality videos^by. re- 
: .producing both; tirst-vabd. second interleaved' blocks on 

. . j „ _ .^L,. -y- .... -■ '■ . ^ \-t ■ 

the optical 'diskwwhich first "and second video signals 



?are alternately recorded on the left and right sides by 
" dividing the first and second video signals into frame 
groups of one GjOP or more and a reproducing device 
which is not used forreproducing the stereoscopic videos 
and high-quality videos obtains ordinary videos by only 
reprppScing either the first or secpnd^nterleaved block 
by jumping tracks. ■ \ : ■ •• *< * ' 
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Description 

Field of the Invention 

[0001] The present invention relates to an optical disk s 
in which stereoscopic videos and high-quality videos are 
recorded, and a reproducing device and a recording de- 
vice of such optical disk. 

Background of the Invention 10 

[0002] Hitherto, as an optical disk in which stereoscop- 
ic moving picture is recorded, and its reproducing device, 
the structure as shown in Rg. 10 is known. Herein, in an 
optical disk 201 , right-eye signals are recorded alternate- « 
ly in even-field regions 204, 204a, 204b; and left-eye sig- 
nals, in odd-field regions 203, 203a, 203b. When such 
optical disk 201 is reproduced by an existing optical disk 
reproducing device 205 as shown in Fig. 11, the right- 
eye images and left-eye images appear on a TV 206 20 
alternately in every 1/60 second. With the naked eye, 
only the right-eye, and left-eye images appear to be a 
duplicate image. However, when observed through ster- 
eoscopic goggles 207 for changing over the right-eye 
and left-eye shutters once in every 1/60 second, a ster- 25 
eoscopic image is seen. As shown in Fig. 12, the right- 
eye image and left-eye image are alternately encoded in 
every field in the interlace signals in one GOP of MPEG 
signal. As high-quality videos, the progressive system is 
being studied. 30 
[0003] Problems in the prior art are discussed. When 
a conventional stereoscopic optical disk is reproduced in 
a standard reproducing device, an ordinary image which 
is not stereoscopic image, that is, 2D image is not deliv- 
ered. A stereoscopic optical disk cannot be reproduced 35 
by a reproducing device unless a stereoscopic display is 
connected thereto. It was hence necessary to fabricate 
two types in the same contents, that is, a stereoscopic 
optical disk and a 2D optical disk. It is the same for high- 
quality videos. That is, the conventional stereoscopic and *o 
high-quality optical disks were not compatible with ordi- 
nary videos. A purpose of the invention is described be- 
low. It is a purpose of the invention to present a mutually 
compatible stereoscopic and high-quality optical disk and 
a reproducing system. As the definition of compatibility 
is clarified, the compatibility may be just compared to the 
relation between the monaural record and stereo record 
in the past. That is, a new stereoscopic optical disk is 
reproduced as a mono-vision, thaftsy 2D with anexisting 
'• reproducing device, -'/and -is reproduced as either mono- .so 7 
<■ yisionVor stereo-vision, that is, stereoscopic video with a 1 
new reproducing device. 

.Summary of. the Invention ... ....... "J,. ... . 

[0004] To ^hfeve the object, infthe optical diskxpf 
in ve ntio n , first, two mbvi ng pictures for rig tit and left eye 
at- a frame rate of 30 frames/seceach 'are entered, a 



video data unit is compiled by combining one GOP or 
more of images of plural frames of video data of one eye 
orfield components of progressive image, an interleaved 
block consisting of said video data unit is provided so 
that one video data unit is recorded by one revolution or 
more on the track of the optical disk, the right and left 
video data units are recorded so as to be interleaved, 
that is, disposed alternately, and information of video 
identifier of stereoscopic video and high-quality video is 
recorded. 

[0005] When this optical disk is played back in an op- 
tical disk reproducing device for ordinary 2D reproduc- 
tion, an ordinary 2D moving picture is reproduced. 
[0006] The reproducing device applicable to stereo- 
scopic videos and high-quality video of the invention 
comprises means for reproducing video identifier infor- 
mation from the optical disk, means for reproducing 2D 
video by a conventional procedure according to this in- 
formation, means for reproducing 3D video or high-qual- 
ity video, and means for issuing stereoscopic video and 
high-quality video. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] 

Fig. 1 is a block diagram showing a recording device 
in an embodiment of the invention, Fig. 2 is a time 
chart showing the relation of input signal and record- 
ed signal in the embodiment of the invention, and 
Fig. 3 is a top view of an optical disk showing an 
arrangement of interleaved block on the optical disk 
in the embodiment of the invention. 
Fig. 4 is a diagram showing stereoscopic video ar- 
rangement information in an embodiment of the in- 
vention, Fig. 5 is a diagram showing a reproducing 
device of stereoscopic video in the embodiment of 
the invention, and Fig. 6 is a time chart showing the 
relation of signals recorded in the reproducing device 
and video output signals in the embodiment of the 
invention. 

Fig. 7 is a block diagram showing an MPEG decoder 
of a reproducing device in an embodiment of the in- 
vention, Fig. 8 is a time chart showing the relation 
between recorded signals and output signals in 2D 
reproduction of the reproducing device in the em- 
bodiment of the invention, Fig. 9 is a block diagram 
showing a 2D type reproducing device in the embod- 
im e nt otthe i n venti 0 n; an d Fi'gH 0 is)a tdpiy^^how- 
*i ng da'ta;a'rran gem e nt>6ft optical disk recordings ste r- 
eoscopic video?i n a prior example; 
Fig. 1 1 is a block diagram, of, a reproducing^ jdey ice 
for reproducing. an optical disk recording steireoscop- 
ip.yi'deo.s^^ 
•showjng.tjte.-^ 

tical distf ihrtheVprior example;-' and^.i^-t^^itinfe's .- 
chart showing.the'relation of virtualst'ereoscppicvid- 
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eo identifier, R output and L output in an embodiment 
of the invention. 

Fig. 1 4 is a reproduction sequence diagram showing 
difference in pointer access between ordinary video 
reproduction mode and stereoscopic video repro- 
duction mode in an embodiment of the invention, Fig. 
1 5 is a flow chart (1 ) changing the access procedure 
of pointers when reproducing and when not repro- 
ducing the stereoscopic video signals in the embod- 
iment of the invention, and Fig. 1 6 is a flow chart (2) 
changing the access procedure of pointers when re- 
producing and when not reproducing the stereo- 
scopic video signals in the embodiment of the inven- 
tion. 

Fig. 1 7 is a flowchart for changing output depending 
on whether stereoscopic video is present or not in a 
stereoscopic video reproducing device in an embod- 
iment of the invention, Fig. 1 8 is a diagram showing 
the state of a stereoscopic video identifier entered 
in the stereoscopic video logic arrangement table in 
the embodiment of the invention, Fig. 19 is a flow- 
chart showing the procedure of specifying the at- 
tribute of stereoscopic video of each chapter, each 
cell and each interleaved block from the stereoscopic 
video identifier of the stereoscopic video logic ar- 
rangement table in the embodiment of the invention, 
and Fig. 20 is a block diagram of interlace video sig- 
nal output mode of the reproducing device in the em- 
bodiment of the invention. 
Fig. 21 is a block diagram in output mode of progres- 
sive video signal of a reproducing device in an em- 
bodiment of the invention, Rg. 22 is a block diagram 
in input mode of progressive video signal of a record- 
ing device in the embodiment of the invention, and 
Fig. 23 is a block diagram in input mode of stereo- 
scopic video signal of the recording device in the 
embodiment of the invention. 
Fig. 24 is a block diagram in reproducing mode of 
stereoscopic video signal of a reproducing device in 
an embodiment of the invention, Fig. 25 is a block 
diagram in reproducing mode of stereoscopic pro- 
gressive video signal of four-speed reproducing de- 
vice in the embodiment of the invention, and Fig. 26 
is a block diagram in progressive video reproduction 
of multi-stream of the reproducing device in the em- 
bodiment of the invention. 

Fig. 27 is a diagram showing an entire data structure 
of optical disk in an embodiment of the invention, 
Fig. 28 is a diagram showing an internal structure of 
volume information f l!e^in^Fig;^2^i n 'the^rn£)j^r^e^nt 
of the invention; Fig. ^1s:#flowchiart showing & de- 
tailed procedure of reproducing process of .program, 
chain grou p by^ system control unit M 1 -9 in the em- 
bodime^^^f^^nvention, t ahfi.tig.,30 is ailjoc.k di- 
agram showing a partial constitution for AV synchro- 
nization relating to AV^syrichronouscontrol^ 
the embodiment of the" invention." 
Fig. 31 -Jis^ timing chart .of reproduction output 



through buffer and decoding processing of decoder 
of data stream in an embodiment of the invention, 
Fig. 32 is a diagram showing a method of decreasing 
interlace disturbance by filter on/off in the case of 

5 obtaining interlace signal in the embodiment of the 
invention, and Fig. 33 is a diagram showing a record- 
ing method for adjusting the format when recording 
into a DVD in the embodiment of the invention. 
Fig. 34 is a diagram showing a timing control method 

10 in the case of reproducing from a DVD in an embod- 
iment of the invention, Fig. 35 is atime chart showing 
reproduction of interleaved block at the time of video 
stream changeover In the embodiment of the inven- 
tion, and Fig. 36 is a principle diagram for recording 

15 two progressive video signals by dividing into inter- 
leaved blocks in the embodiment of the invention. 
Fig. 37 is a flowchart for skipping an initial dummy 
field of VOB (VIDEO OBJECT) in an embodiment of 
the invention, Fig. 38 is a flowchart of STC change- 

20 over in the case of seamless connection in the em- 
bodiment of the invention, Fig. 39 is a block diagram 
of data compound processing unit in the embodiment 
of the invention, and Fig. 40 is a principle diagram 
for recording interleaved block by separating the 

25 scope (wide) video in the horizontal direction in the 
embodiment of the invention. 
Fig. 41 is a principle diagram of 3-2 transformation 
by combining scope video from an optical disk in 
which scope (wide) video is separated and recorded 

30 in an embodiment of the invention, Fig. 42 is a com- 
position diagram of system stream and video data 
of an optical disk in the embodiment of the invention, 
and Fig. 43 is a flowchart of seamless connection in 
the embodiment of the invention. 

35 Fig. 44 is a diagram showing a method of separating 
interpolation information in the horizontal and verti- 
cal direction and recording in interleaved blocks in 
an embodiment of the invention, Fig. 45 is a timing 
chart of progressive, stereoscopic and wide signals 

40 and data quantity of buffer at the time of reproduction 
thereof in the embodiment of the invention, and Fig. 
46 is a structural diagram of horizontal filter and ver- 
tical filter in the embodiment of the invention. 
Fig. 47 is a signal arrangement diagram for inserting 

45 dummy fields in an embodiment of the invention, Fig. 
48 is a time chart of encoding progressive signals 
by using an existing encoder in the embodiment of 
the invention, Fig. 49 is a signal format pf video iden- 
tifier-in the embodiment of the invention^and Fig; 50 

50 shoWcoritehts^ofid^ 

izontal fi Iter in the embodiment of the" invention'.. 
Fig. 51 is a diagram showing ; a pri nci pj^ < .0|idjyjde d., 
recording of 1 050 interlace signal in an embodiment 
^of thejoyentibn,,F^ 

55 agram for- issuing. progressive signaUNiH^vsigQal; 

HDTV signahiri th'e-.embodiment of l trje/ihyeqtiph>Wg:^ 
"•»" 53 is a prog ressive v rep roduci n-g 'method ^^repro- 
ducing interleaved blocks while referring tojfhe' Video : 
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present time stamp in the embodiment of the inven- 
tion, Fig. 54 is an arrangement diagram of HDTV sub 
signal and NTSC signal of simultaneous broadcast- 
ing system in the embodiment of the invention, and 
Fig. 55 is a block diagram of reproducing device for 
common disk of HDTV and NTSC of simultaneous 
broadcasting system in the embodiment of the in- 
vention. 

Preferred Embodiment of the Invention 

[0008] Referring now to the drawings, preferred em- 
bodiments of the invention are specifically described be- 
low. 

[0009] The method of recording and reproducing ster- 
eoscopic videos (3-D videos) and high resolution videos 
is described in the first half, and the method of realizing 
high-resolution videos is discussed in the second half. 
[0010] In recording of the invention, in the case of ster- 
eoscopic video or wide video, two screens of the right 
eye and left eye, or two screens divided in the horizontal 
direction are recorded separately. The two screens are 
field videos starting from an odd-number line, which are 
called odd-first signals. When recording a progressive 
video by dividing into two screens in the vertical 
direction, , these two screens consist of a field signal 
starting from an odd-number line and a field signal start- 
ing from an even-number line, which are respectively 
called odd-first signal and even-first signal. 
[0011] In this specification, an interleaved recording 
unit of video information of one GOP or more is called 
an interleaved block or a frame group. 
[0012] Fig. 1 is a block diagram of an optical disk re- 
cording device 2 of the invention. A signal for the right 
eye of a stereoscopic image is called an R-TV signal, 
and a signal for the left eye is called an L-TV signal, and 
the R-TV signal and L-TV signal are compressed into 
MPEG signals by MPEG encoders 3a, 3b, and an R- 
MPEG signal and an L-MPEG signal as shown in Fig. 2 
(2) are obtained. These signals are interleaved in an in- 
terleave circuit 4, as shown in Fig. 2 (3), so that an R 
frame group 6 by combining R frames 5 of R-MPEG sig- 
nals by the number of frames of one GOP or more into 
a frame group, and an L frame group 8 by combining L 
frames 7 of L-MPEG signals by the number of frames of 
one GOP or more may be disposed alternately. This re- 
cording unit is called an interleaved block, or called a 
frame group in the specification. In order that the. right- 
eye signal and left-eye signal may be synchronized when 
reproducingrthe number of frames in the- R frame group 
6.and L frarfie^group 8 is same the c number^ 
in the same duration. This is also called the video data 
unit, and in one unit, data for the duration of 0.4 sec to 1 
„sec is reco^^jjifehe case of .CXVD^oo the Qther^hand, 
the .innermost circumference is -1440 rom, that/is, 24 Hz. 
Accordingly^ as shown in Fig. 2 (4), the interleayed'block, • 
is recorded for more, than one/revolution to morethan 
ten revolutions of -the disk. Back to Fig: 1 , the address 



information is issued from an address circuit 1 3, and ster- 
eoscopic video arrangement information is issued from 
a stereoscopic video arrangement information output unit 
10, and is recorded on an optical disk by a recording 

5 circuit 9. This stereoscopic video arrangement informa- 
tion includes an identifier showing whether the stereo- 
scopic video is present on the optical disk or not, or a 
stereoscopic video arrangement table 14 shown in Fig. 
4. As shown in Fig. 4, the channel numbers arranging R 

10 and L stereoscopic videos, start address and end ad- 
dress are presented. On the basis of such arrangement 
information and identification information, in the repro- 
ducing device, stereoscopic videos are correctly issued 
as R and L outputs. Therefore, if different ordinary videos 

15 are issued to R and L by mistake, the videos are not 
related to the right eye and left eye of the viewer, so that 
discomfort is given. The stereoscopic video arrangement 
information or stereoscopic video identifier is effective 
for preventing output of such uncomfortable videos. The 

20 method is more specifically described in the following 
explanation of the reproducing device. 
[0013] Herein, a specific method of realizing stereo- 
scopic video arrangement information is described. In 
the case of an optical disk conforming to DVD standard, 

25 files of directory of contents and information of table of 
contents are standardized and recorded in a record start- 
ing region of the optical disk. These files, however, do 
not contain description about stereoscopic videos. Ac- 
cordingly, a stereoscopic video logic arrangement file 53 

30 containing a stereoscopic video logic arrangement table 
51 shown in Fig. 1 8 is provided, and this file is read by a 
reproducing device corresponding to stereoscopic video. 
An ordinary 2D reproducing device does not read the 
stereoscopic video logic arrangement file 53, but does 

35 not reproduce 3D, and hence there is no problem. 

[001 4] Fig. 1 8 is explained. Video information of DVD 
consists of three logic layers. They are video title set 
(VTS) layer showing the title of the movie or the like, part 
of video title (PVT) layer showing chapters in the title, 

40 and cell layer showing stream in the chapter. 

[0015] The arrangement of stereoscopic video is 
shown in each layer. 000 means there is no stereoscopic 
video or progressive at all. 110 means an entire stereo- 
scopic video. 001 means a mixture of stereoscopic por- 

45 tion and non-stereoscopic portion. In Fig. 18, title 1 of 
VTS layer is 001 meaning a mixture of 3D and ordinary 
video, title 2 is 1 1 0 meaning an entire stereoscopic video. 
. Title 3 is 000 meaning there is no stereoscopic video, 
therefore, in 'the layers beneath titles 2^and^3, stereo- 1 ; v 

^^spopic inf brmation is ^not^necessary. -. ' : ' * 
> \^M^\ ' I n the)PVT layer of title 1, chapters is 000 mean- ' ' 
irjg there is no stereoscopic cell, anp! .qfoapjter; 3 is^lJ-P^ < ~ ■ 
meaning all cells are stereoscopic. Therefor, ste'reoscbp- " 
j&ife the;;cellvja^^ha^& ", ; v * v , . ...^ 

f5^. of stereos^ t */. 

1 2 are R and L-oMirst^story, cells 3 and 4*are : %andwl*rof^ : ^ : >" . 
*.■■■ second story! and cells' 5 and 6 contain recdrcling of* or- v ? / - 
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dinary videos. In this way, by recording the stereoscopic 
video logic arrangement file separately in the optical disk, 
the conventional file is not changed, and hence compat- 
ibility is maintained. Moreover, by this logic information, 
all physical information on the optical disk is known, and 
it hence prevents such error as to display ordinary videos 
of two different contents in the right and left eyes. Still 
more, by adequately reproducing the stereoscopic video 
and decoding, videos of R and L can be given to the right 
eye and left eye from the correct output units. 
[001 7] Referring to the flowchart in Fig. 1 9, the proce- 
dure of judging whether each cell is stereoscopic video 
or not from the stereoscopic video logic arrangement ta- 
ble is shown. At step 51a, the stereoscopic video logic 
arrangement table 52 is read out from the first record 
region of optical disk. At step 51 b, the content of the VTS 
layer shown in Fig. 1 8 of title n is checked, and if 000, it 
is judged to be not a stereoscopic cell, and 3D processing 
is not done. At step 51 c, if VTS =110, all cells are handled 
as 3D at step 51 d, and odd cell = R and even cell = L are 
handled at step 51 e. At step 51 f, the display that all cells 
in title n are stereoscopic is shown in the menu screen. 
At step 51 g, if VTS = 001 , at step 51 i, the arrangement 
information of chapter n in the lower layer is checked, 
and at step 51 j, if PVT = 000, at step 51 k, it is judged 
there is no 3D cell in chapter n, at step 51m, if PVT = 
1 1 0, at step 51 n, all cells in the chapter are judged to be 
3D, and advancing to step 51 d, same as stated above, 
the display that the corresponding chapter is stereoscop- 
ic is added to the menu screen. Back to step 51 p, if PVT 
= 001, cell number = n in the chapter of PVT = 001 is 
checked one by one, and at step 51s, if cell = 000, it is 
judged not 3D, and the process returns to step 51 q. At 
step 51 u, if eel! = m-R, at step 51 v, it is judged to be R 
of m story, and at step 51 w, if cell = m-L, at step 51x, it 
is judged to be L of m story, and next cell is checked at 
step51q. 

[001 8] In this way, by additional recording of the ster- 
eoscopic video logic arrangement table 52 in Fig. 18, it 
provides an effect of judging whether titles, chapters and 
cells of all videos are stereoscopic or not 
[001 9] This is further explained in a top view of a disk 
in Fig. 3. One spiral track is formed in a disk 1 , and an R 
frame group 6 is recorded in a plurality of tracks of R 
tracks 11, 11a, 11b. Actually, it is recorded in 5 to 24 
tracks. An L frame group 8 is recorded in L tracks 12, 
12a, 12b, and next R frame group 6a, in R tracks 11c, 
11d,11e. 

[0020] The reproducing operation is described by re- 
ferring to the block diagram of 3D reproducing device of 
the invention in Fig. 5, and the timing chart in Fig. 6. W,hen 
a signal is reproduced.from the optical disk 1 by an optical 
head 15 and an optical reproducing circuit 24, and aster: 
^eoscopic .video. identifier is dejtected f .by.As.tereAsc6pic, 
, video, arrangement informationVeproducing-unit ^ prj 
when video'data designated to be stereoscopic video in 
a stereoscopic video arrangement table 14 as shown in 
Fig. 4 is reproduced, if a stereoscopic video output is 



instructed from an input unit 1 9 or the like, the stereo- 
scopic video is processed, and, at the same time, a SW 
unit 27 is controlled, and R signal and L signal are issued 
from an R output unit 29 and an L output unit 30, and R 
5 and L are issued alternately in each field from an RL 
mixed output unit 28. 

[0021] Referring to Fig. 5 and Fig. 6, operation of ster- 
eoscopic video reproduction is described. On the optical 
disk, as explained in Fig. 2 (3), R frame group 6 and L 
io frame group 8 having frames of one GOP or more each 
are recorded alternately. In Fig. 6, (1) shows an entire 
view, 'and (2) shows a partial view. The output signal of 
the optical reproducing circuit 24 in Fig. 5 is as shown in 
Fig. 6 (2). This signal is separated into R signal and L 
15 signal in the SW unit 25, and the time axis of the R signal 
and L signal is matched with the original time by means 
of afirst buffer circuit 23a and a second buffercircuit23b, 
respectively. As a result, input signals of R and L-MPEG 
decoders are obtained as shown in Rg. 6 (4), (5). By 
20 processing these signals in MPEG decoders 1 6a, 16b in 
Fig. 5, mutually synchronized R and L output signals are 
sent into a video output unit 31 as shown in Fig. 6 (6), 
(7). The audio signal is expanded and issued in an audio 
output unit 32. 

25 [0022] In this way, two outputs of R and L are issued 
simultaneously, and therefore in a stereoscopic TV of 
two outputs of R and L, by sending signals of 60 fps 
(frames per second) each from R output unit 29 and L 
output unit 30, a flicker-less video is obtained. From the 
30 rl mixed output unit 28, by sending an RL mixed output 
of 60 fields/sec, a 3D video can be viewed, although there 
is flicker, by the conventional TV and 3D goggles. By 
issuing an RL mixed output df 120 fields/sec, a flicker- 
less 3D video can be viewed by using double scan TV 
35 and 3D goggles. Besides, in spite of stereoscopic video 
contents, if stereoscopic output is not made, a signal is 
added by a "stereoscopic" display signal output unit 33, 
and a symbol meaning stereoscopic is displayed in the 
TV screen. As a result, the user is informed of the fact 
40 that the stereoscopic video is being observed in 2D mode, 
and is urged to change over to the stereoscopic output. 
[0023] In the block diagram in Fig. 5, two MPEG de- 
coders are used, but as shown in Fig. 7, the R-MPEG 
signal and L-MPEG signal may be combined into one 
45 MPEG signal in a combining unit 36, a double clock is 
generated by a double clock generating unit 37, double 
operation and expansion are done in a double clock type 
MPEG decoder 1 6c, and R and L video signals are issued 
from a separating unit 38, so that the constitution* may 
50 'be simplified in such ci reuit co nf i gu ration/ In th is 'case, 
compared/with the 2D reproducing device, it is enough 
.to add only a .16MB SD-RAM to the memory .39, so .that 
the cost increase is small. ' ^ * v- 
.46,024] ^jext Js^described4h 
55 ^;s|jigj # e sj^e^ only signal, ^^sta^^l^j 

rotation oft he DVD rep roduei n g devieeiis ; ca1 le^the^slffg le* * . 
speed, and double rotation of the standard's 'Galle^d^the 1 ^ 
double speed. Since it is not necessary to ; rotate Jhejnotor 
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25 



34 at double speed, a single speed command is sent 
from a control unit 21 to a rotating speed change circuit 
35, and the rotating speed is lowered. The procedure of 
taking out only R signal at single speed from the optical 
disk in which R signal and L signal are recorded is de- 
scribed by referring to the time chart in Fig. 8. As ex- 
plained in Fig. 6 (1), (2), R frame groups 6 and L frame 
groups 8 are alternately recorded in the optical disk of 
the invention. This state is shown in Fig. 8 (1), (2). 
[0025] Comparing this signal and the one-rotation sig- 
nal of the disk in Fig. 8 (3), it is known that the optical 
disk rotates 5 to 20 revolutions during reproduction of 
one frame group. When the optical head jumps' tracks 
from the R frame group 6 to R frame group 6a, the track 
jumping time to the adjacent track takes scores of micro- 
seconds. Supposing the rotation waiting time to be a max- 
imum of one revolution, data of the R frame group 6a can 
be reproduced in two revolutions. This is shown in the 
reproduction signal diagram and the time chart of one- 
revolution signal of disk in Fig. 8 (4), (5). In the reproduc- 
tion signal in Fig. 8 (4), the time axis is adjusted by the 
buffer circuit 23a in Fig. 5, and a continuous R frame 
MPEG signal as shown in Fig. 8 (6) is issued from the 
buffer 23a. This signal is expanded by the MPEG decoder 
16a as an R video signal as shown in Fig. 8 (7). Same 
as the R signal, by selecting other channel, a 2D signal 
of L signal is obtained. Thus, as in the invention, by as- 
signing R or L in the frame signal group of one GOP or 
more, and recording the frame signal group continuously 
over plural tracks, it provides an effect of obtaining 2D 
output of R only, if a 3D optical disk is reproduced, even 
by the single speed reproducing device. 
[0026] Hence, as shown in the block diagram in Fig. 
9, by using one buffer circuit 23 of the 3D reproducing 
device in Fig. 5, one MPEG decoder 16, and one video 
output unit 1 7, a 2D-only reproducing device can be com- 
posed. This 2D reproducing device 40 includes a stere- 
oscopic video arrangement information reproducing unit 
26, and the identifier and arrangement information of 
stereoscopic video of a 3D optical disk 1 are reproduced. 
Therefore, when the 3D optical disk is recorded in the 
2D reproducing device, either one of R and L channels 
is issued. Since R and L have same videos, it is a waste 
of time to issue by changing overthe channels in a chan- 
nel selecting unit 20. In this invention, however, a stere- 
oscopic channel output limiting unit 41 limits the output 
to one channel only, for example, R of stereoscopic video 
by using the stereoscopic video identifier. As a result, 
only one of R and L of the same video contents can be 
selected; so that the user does not have to" selectman 
unnecessary channel. . 
[0027] In the case of stereoscopic contents, the^ster- 
epscopic" display is shown in a display unit 42 of the' 
repr^ucjpgije^ice by. a, :stereps£o : pjc M 
^outftut unitv33, so that the user can^recognize the^erj-^ ss 
oscopic contents: Thus, in the optical disk of the ihven- T 
tion, 2D and stereoscopic videos are obtained in the ster- 
eoscopic reproducing device 43 in Fig. 5; and 2D videos . 
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are obtained in the 2D reproducing device in Fig. 9, so 

that the compatibility is realized. 

[0028] Back to the 3D reproducing device, the method 

of use and effect of the stereoscopic video identifier are 

described. 

[0029] Fig. 13 is a time chart of stereoscopic video 
identifier and output signal. If the time after Fig. 13 (3) is 
defined as one interleaved block time unit, there is a delay 
time of 1 1, but it is notshown in the chart. The stereoscopic 
video identifier in Fig. 1 3 (1 ) is changed from 1 to 0 at t 
= t7. As recorded signals in Fig. 13 (2), from t1 to t7, R 
frame groups 6, 6a, 6b and L frame groups 8, 8a, 8b of 
stereoscopic videos are recorded. In t7 to t1 1 , on the 
other hand, completely different contents A and B are 
recorded as firstf rame groups 44, 44a, and second frame 
groups 45, 45a. In the standard of DVD, etc., there is no 
definition of stereoscopic video, and hence stereoscopic 
video identifier is not included in the data or directory 
information. Therefore, upon start of the optical disk, it is 
required to read out the stereoscopic video arrangement 
information file of the invention. In R output and L output 
in Fig. 13 (3), (4), from t1 to t7, the data in first time do- 
mains 46, 46a, 46b may be directly issued to R output, 
and the data in second time domains 47, 47a, 47b, di- 
rectly to L output. After t = t7, there is no stereoscopic 
video identifier, and therefore the same data as in first 
time domains 46c, 46d are issued to the R output and L 
output. In other output system, that is, in a mixed output 
in Fig. 13 (5), (6), from t1 to t7 in which the stereoscopic 
video identifier is 1 , at the field frequency of 60 Hz or 1 20 
Hz, even field signals 48, 48a and odd field signals 49, 
49a are issued alternately from one output. The data of 
the firsttime domains 46, 46a are issued to the even field 
signals, and the data of the second time domains 47, 
47a, to the odd field signals. 

[0030] However, after t7 having no stereoscopic video, 
the data of the first time domains 46c, 46d are issued to 
both even field signals 48d, 48e and odd field signals 
49d, 49e. 

[0031] Thus, by varying the output to the stereoscopic 
display of signals between the region in which the ab- 
sence of stereoscopic video is indicted by the stereo- 
scopic video arrangement information and the region not 
indicated, it is effective to prevent input of videos of dif- 
ferent contents into the right eye and left eye of the viewer. 
Without this function, while observing the right image and 
left image of the same content of the stereoscopic video, 
when the contents of the video become different between 
the first time domainahd second time domain in the op- 
tical" disk/ abnormal image's are shown,' contents of A in 
the right. eye and contents' of. Bin the left eyes, which • 
giyes discomfort to the viewer, '. . ... . . », , • ... , , . , A 

[0032] This procedure is more specifically described - 
Jdv^#^ 

opticaj disk is lpaded^^ 

list of the disk is read: sHenelnv 

stereoscopic video. At step 50c, thexstereoscopicivideo 
arrangement information;is read: Afcstep 50d, on the.ba-. 
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sis of the stereoscopic arrangement information being 
read in, when displaying the contents list in the disk, 
marking of stereoscopic display is shown in each content 
on the menu screen. In this way, the user can recognize 
the presence of stereoscopic video. This information, if 
there is only one in the entire optical disk, may be included 
in the navigation information in each data unit of DVD. 
[0033] At step 50e, data of specific address is repro- 
duced, and at step 50f, referring to stereoscopic video 
arrangement information, it is judged whether the data 
is stereoscopic video or not. If Yes, at step 50g, from the 
data of stereoscopic video arrangement information, for 
example, when the first time domain 46 is R signal and 
second time domain 47 is L signal, each signal is decod- 
ed, the data of the first time domain 46 is issued as the 
image for the right eye, and the data of the second time 
domain 47 is issued as the image for the left eye. These 
images are synchronized. When reproducing the next 
data, returning to steps 50e, 50f, it is checked whether 
stereoscopic video or not. If not stereoscopic video, ad- 
vancing to step 50h, for example, the data of either the 
first time domain 46 or the second time domain 47 is 
issued in the same image as the image for the right eye 
and the image for the left eye. It hence prevents output 
of images of different contents in the right and left eyes. 
[0034] In the invention, the reproducing procedure is 
different between when reproducing ordinary videos of 
interleaved block system, and when reproducing stere- 
oscopic videos of interleaved block system. Features of 
the invention are described below. 
[0035] As shown in the recorded data on the optical 
disk in the time chart (1) in Fig. 14, A1 data and the be- 
ginning address a5 of the first interleaved block 56a to 
be accessed next are recorded in the first interleaved 
block 56. That is, since the next pointer 60 is recorded, 
as shown in Fig. 14 (2), when reproduction of the first 
interleaved block 56 is over, only by accessing the ad- 
dress of the pointer 60a, by jumping tracks, a next first 
interleaved block 56a is accessed in 1 00 msec, so that 
A2 data can be reproduced. Similarly, A3 data is repro- 
duced. Thus, contents A3 can be reproduced continu- 
ously. 

[0036] By contrast, in the optical disk recording R and 
L stereoscopic videos shown in Fig. 14 (3), in order to 
keep compatibility, the same pointer 60 is included so as 
to make into same format as in Fig. 14 (1). Accordingly, 
the stereoscopic video cannot be reproduced unless the 
pointer is ignored. From the stereoscopic video logic ar- 
-'y rangement table, moreover, the stereoscopic identifier 
' • ** 6i fc # ; each^elltGan be 'de*fihed.' Accordingly, the- stereo- 

- *v scppic idelnli^erfel of the interleaved blocks 54, 55, 56,; 

. 57! can be logically defined. This is shown in the diagram. 
*>• To. reproduce R2 andL2 by reproducing R1 and L1 and 

4M&(^ us^d^ir^eptly^l^r^spe; 
Bfefei-. -,-. if jK^\ cjffgajjy, after completion of reproduction otR inte/feayed 
*M blbclc54, instead of accessing the address of pointer a5, 

\ next L interleaved block 55 is reproduced, and pointer 

;a5 of R interleaved block is accessed by jumping tracks. 
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In this case, pointer 60b of L interleaved block 55 is ig- 
nored. When reproducing an interleaved block of which 
stereoscopic identifier is 1 , by changing the access pro- 
cedure of pointer address from that in ordinary video, it 
provides an effect of reproducing R and L continuously 
as shown in Fig. 14 (4). 

[0037] Referring to the flow chart in Figs. 15 and 16, 
the procedure for changing the pointer when accessing 
the interleaved block is described by using the stereo- 
scopic video identification information. 
[0038] First, at step 62a, an access command for an 
address of a specific cell is produced. At step 62b, the 
address to be accessed is judged to be stereoscopic vid- 
eo or not by referring to the stereoscopic video arrange- 
ment information. At step 62c, if not stereoscopic video, 
skipping to step 62t, one process of ordinary video is 
carried out. If stereoscopic video at step 62c, advancing 
to step 62d, it is checked whether or not to reproduce the 
stereoscopic video of the user or the like, and if No, the 
display of "stereoscopic video" is shown on the screen, 
and the process skips to step 62t. 
[0039] If Yes at step 62d, the stereoscopic video ar- 
rangement information is read out at step 62e, and the 
arrangement of R and L interleaved blocks is calculated 
from the chapter number, R cell number, L cell number, 
etc. At step 62g, an n-th R interleaved block is repro- 
duced, and at step 62h, pointers recorded in R inter- 
leaved block and L interleaved block are read out, and 
stored in the pointer memory. At step 62i, the previous, 
that is, (n-1 )-th pointer AL (n) is readout from the pointer 
memory. At step 62j, it is checked if AL (n) and AR (n) 
are continuous or not, and if No, the tracks are jumped 
to address AL (n) at step 62k. 

[0040] Next, in Fig. 16, at step 62m, an n-th L inter- 
leaved block is reproduced, and at step 62n, the pointer 
address of n+1 is reproduced. At step 62p, it is checked 
if reproduction of all data is complete or not. At step 62q, 
it is checked whether the n-th L interleaved block and 
(n+1)-th R interleaved block are recorded continuously 
or not, and if not continuous, at step 62r, the tracks are 
jumped to AR (n+1 ) to return to step 62f. If Yes, the proc- 
ess returns to step 62f. 

[0041] At step 62t, if stereoscopic video is not dis- 
played, start address A (1 ) of h cell is accessed, and the 
first interleaved block is reproduced, and at next step 
62u, the n-th interleaved block of address An (n) is re- 
produced sequentially. At this time, in each interleaved 
block, jumping tracks to ; the next interleaved block, the 
pointer address A (n+1 ) for accessing is read out at step 
62v, and it is checked whether data^reproduction is com- 
plete oi;. not at,.step 62w, and if complete ; the process 
returns to the first step 62a bf,flowcl^art ^ Itnot complete, 
at step 62x, it is checked whether interleaved blocks hav- 
jng^a^addi^ 

r not, ^and if . Yes ,j wi^ 
to the "'step bef6re<stepV62uV If No ,Wstep'62y; th e tracks 
are jumped to address/A (h+1).« \& %. 
[0042] Next, by referring to the block-diagram of repro- 
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ducing device for 720P reproduction of double speed pro- 
gressive or superwide screen shown in Fig. 20, the re^ 
production operation of a reproducing device 65 of the 
invention is specifically described below. The signal re- 
produced from the optical disk 1 is separated by a sep- 
arating unit 68 into a first interleaved block 66 and a sec- 
ond interleaved block 67 composed of frame signals of 
one GOP or more each. Frame video signals 70a, 70b 
of 30 seconds expanded by MPEG in an expanding unit 
69 are separated into odd field signals 72a, 72b and even 
field signal 73a, 73b in field separating units 71a, 71b, 
and interlace signals 74a, 74b of 2ch NTSC are issued. 
The wide screen in Fig. 20 is described later 
[0043] Referring to Fig. 22, the encoding operation of 
progressive video signal is described below. At t = t1 and 
t2, progressive video signals 75a, 75b are entered, and 
signals of t1 and t2 are combined in a combining unit 76, 
and a combined signal 77 is obtained. The combined 
signal 77 is taken out zigzag in the separating unit 78, 
and odd interlace signals 79a, 79b and even interlace 
signals 80a, 80b are produced. By combining the odd 
interlace signals 79a, 79b and even interlace signals 80a, 
80b, frame signals 81a, 81b are obtained. Segmenting 
one GOP or more GOPs which is consist of 10 to 15 
frames of compressed signals 83a, 83b compressed in 
MPEG compressing units 82a, 82b, interleaved blocks 
84a, 84b, 84c are produced, and same time stamps are 
added to the compressed signals separated from the 
same progressive signal by time stamp providing means, 
and the signals are recorded on an optical disk 85. 
[0044] The optical disk 85 containing the progressive 
signal is reproduced in a double speed reproducing de- 
vice 86 in Rg. 21 , and reproduced in interleaved block 
units in a separating unit 87, and separated into two 
streams of interleaved blocks 84a, 84c, and interleaved 
block 84b, then expanded into frame signals 89a, 89b of 
720 x 480 pixels in expanding units 88a, 88b. In field 
separating units 71 a, 71 b, the signals are separated into 
odd fields 72a, 72b and even fields 73a, 73b on the time 
axis. So far, the operation is same as in the reproducing 
device 65 in Fig. 20. 

[0045] In Fig. 21 , however, odd fields 72a, 72b of chan- 
nel A 91 and channel B 92 are combined in a combining 
unit 90. Even fields 73a, 73b are similarly combined. 
Thus, channel A 91 and channel B 92 are combined zig- 
zag, and progressive signals 93a, 93b of 60 frames/sec 
are obtained, and delivered from a progressive video out- 
put unit 94. 



speed reproducing device for reproducing interlace sig- 
nals, since the movie software is composed of frame sig- 
nals (progressive signals) of 24 frames per second, 24 
frames of progressive signals are obtained in the MPEG 

5 decoder. By detecting the movie software by detecting 
means, or by transforming 24 frames into progressive 
signals of 60 frames/sec in a 3-2 transforming unit 174 
shown in Fig. 20, progressive signals are reproduced. In 
the case of interlace output, by filtering the progressive 

10 signals in a vertical filter unit by referring to the filter iden- 
tifier, an interlace video free from disturbance is obtained. 
[0049] Herein, when the optical disk 85 encoded in Fig. 
22 is reproduced in the reproducing device 65 applicable 
to progressive signals in Rg. 20, an interlace signal 74a 

is of channel A is reproduced. A conventional DVD player 
of interlace type has channel A only out of channel A and 
channel B. Hence, when the optical disk 85 of the inven- 
tion is loaded in a conventional' DVD player of interlace 
type, it is known that the interlace signal of channel A is 

20 obtained. That is, in the optical disk of the invention, pro- 
gressive signals are obtained in the reproducing device 
of the invention, and interface signals of the same con- 
tents are obtained in a conventional reproducing device, 
and a perfect compatibility is realized. 

25 [0050] In this case, by adding an interlace interference 
removing compressing filter 140 to the MPEG encoder 
in Fig. 22, although the frequency characteristic is slightly 
lowered, aliasing distortion between channel A and chan- 
nel B can be decreased. 

30 [0051] Encoding of stereoscopic video is more specif- 
ically described below. 

[0052] As shown in Rg. 23, a right-eye signal 97 and 
a left-eye signal 98 are entered in a recording device 99. 
Being of interlace signals, in every 1/60 second, odd field 
35 signals 72a, 72b and even field signals 73a, 73b are en- 
tered. The signals are combined in combining units 101a, 
101b, and transformed into frame signals 102a, 102b in 
every 1/30 second. Compressed signals 83a, 83b com- 
pressed in compressing units 103a, 103b are gathered 
40 into a set of one GOP or more, and interleaved block 
84a, 84b, 84c are produced, and are arranged alternately 
and recorded on the optical disk 1 . When this optical disk 
1 is reproduced in the reproducing device of the invention 
shown in Fig. 24, the stereoscopic/PG video arrange- 
rs ment information reproducing unit 26 in Fig. 5 detects 
the PG identifier in the disk, and the reproducing device 
1 04 is established in the stereoscopic reproducing mode 
as shown in the bjock diagram in. Fig., v 24.. In this case, 



speed. 



Jn^his^ease, 



• the stereoscppje'Via^ - > 

aratefrlnto^^ '■• ~y -M^h 

..andrexp^ 

; ed into .field, si^ ** 4 u r * - 1 - - 

the operation ^is-sarfie as1n^F"ig>2# "^ ''- 1 



^go^te^cing. NTSC signals, or f |§^g|i|'ls; ;in^Js|case 



. coding movie software is reprpduc^^progres^j^ ;, 5 1 :-7 : 1a.Jssues.,o^ 



^olisWbtained. 
."[0048] . In Fig. 20, meanwhile; when reproducing the 
"optical diskjicontaining the moviersoftware for single 



i dutput)S^qfuf ficem ah output^ 
ing unit First^f or* progressive^ 
frequency of A 20, Hz, odd field-signal *72<a.'6f 'channel A, : 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



15. 



EP 1 693 844 A2 



16 



odd field signal 72b of channel B, even field signal 73a 
of channel A and even field signal 73b of channel B are 
sent out sequentially. As a result, odd fields and even 
fields are issued sequentially and alternately to the right 
and left eyes, and thereby by using switch type stereo- 
scopic goggles, a flicker-less video matched in time in- 
formation is obtained from the progressive output unit 
105. 

[0054] As the output to the general TV, by using the 
odd field 72a of channel A and even field 73b of channel 
B out of the above from the NTSC output unit 106, al- 
though flicker is present, a stereoscopic video of natural 
motion is obtained, through stereoscopic goggles. 
[0055] When the progressive system of the invention 
and the stereoscopic video reproducing system are com- 
bined, stereoscopic videos of high picture quality of right 
and left progressive images are obtained. This is ex- 
plained in Fig. 25. This reproducing device 107 repro- 
duces at a four-speed rate, and hence requires a four- 
speed reproduction capacity. In the DVD, however, it may 
be 80% of ordinary transfer rate. If, as shown in Fig. 25, 
when interleaved blocks 1 08a, 1 08b, 1 08c, 1 08d of right 
progressive signals A, B and left progressive signals C, 
D are arranged continuously without gap, the optical pick- 
up can reproduce continuously without jumping tracks. 
In the case of DVD, since the information is limited to 
80%, in continuous reproduction, instead of four speed, 
3.2 speed is enough. Such continuous arrangement 
brings about an effect of reducing the reproducing speed. 
[0056] Back to the explanation, by a separator 1 09, 
the interleaved blocks 108a, 108b, 108c, 108d are sep- 
arated as mentioned above, and signals of four channels 
A, B, C, D are reproduced. Video signals expanded in 
expanding units 69a, 69b, 69c, 69d are combined in com- 
bining units 90a, 90b same as in Fig. 21 , and two pro- 
gressive signals are issued from progressive output units 
1 1 0a, 1 1 0b. They are respectively left-eye signal and 
right-eye signal, and a progressive stereoscopic video is 
issued from the reproducing device 1 07. In this case, by 
using four-speed block MPEG chip, it is possible to proc- 
ess by one chip, and hence the number of parts is not 
increased. It is also possible to record and reproduce 
four videos of different contents. In this case, four screens 
of multi-screen TV can be displayed simultaneously by 
one disk. 

[0057] It is also a feature of the invention that the com- 
patibility is guaranteed in all cases. When the disk 1 06 
. in Fig. 25 is reproduced in a conventional DVD *o/ .other 
< : - reproducing device, the i nte rl acesi ghalf b r eitH|^ji'»rjght 

^uced. By adhering two layers, of .QVD^the to i^a j^ime-.js 
■ ^ 2 hours and 15 minutes, and it is enough for- almost all 

tttJ^. :+j ■ ISPf 8 !' ,n the reproducing deyice^of|he ; ijwerfen aj> : 
&y *> v • ■■" »' " plicable to double-speed 'stere'osc6 v pie/progres*sjye vid- 
eo, when the user sends a command to the control unit 
f ; 21- through the-channel selection On it 20 from -the input 



unit 1 9 in Fig. 9, the stereoscopic interlace or one-channel 
progressive video can be changed over to a desired vid- 
eo. Thus, like the monaural record and stereo record in 
the past, a complete compatibility is assured. 
5 [0059] Accordingly, by the double-speed orfour-speed 
reproducing device of the invention, videos of various 
picture qualities and projection methods may be ob- 
tained. 

[0060] In the invention, therefore, in the absence of 
w stereoscopic video identifier, it is enough to read the 
pointer and jump, and in the presence of stereoscopic 
video identifier, by reading the pointer of one of the in- 
terleaved blocks of one step before, and changing the 
reproducing procedure to access, the stereoscopic video 
is can be recorded without changing the format. 

[0061] Herein, a method of dividing the screen of scope 
size movie into two images, and recording and reproduc- 
ing is described below. 

[0062] In Fig. 20, the method of reproducing the optical 

20 disk 1 recording two screens of interlace signals by a 
double-speed reproducing device of the invention was 
mentioned. In Fig. 40, by applying this method, a super- 
wide image 154 of scope size (2.35:1) is divided in a 
screen dividing unit 1 55 into three screens, that is, a cen- 

25 tral image 1 56 and side images 157, 1 58, and the dividing 
position is indicated by a center shift quantity 159. The 
central image 1 56d is supposed to be a first video signal 
156d, and is compressed as a second video signal to- 
gether with side images 157d, 158d, and interleaved in 

30 an interleaved unit 1 1 3, and recorded in the optical disk 
together with the center shift quantity 159. In this case, 
since the second video signal is a patched-up picture of 
different qualities, and it is not preferred to be reproduced. 
Accordingly, by a second video signal limiting information 

35 adding unit 1 79, password protection or other reproduc- 
tion limiting information is added to the stream of the sec- 
ond video signal in the file control information region of 
the optical disk. As a result, in the reproducing device, 
the second video signal is not reproduced independently. 

4 o Thus the viewer can be protected from viewing the ab- 
normal image of independent output limit division screen 
of second video signal. In this case, in the progressive 
applicable player, both first video signal and second vid- 
eo signal are reproduced, and a wide screen can be is- 

45 sued. 

[0063] When this disk is reproduced in the reproducing 
device in Fig. 20, first of all, the second video signal is 
not issued independently. Fijom.the optical disk, the cent- .... . 
er shift quantity i;593is 'rep reduced from ^the^center<shift-; "r'^Tpf^--- 
so' Quantity fe^ 



tity. 1,59, jnc^y/jde^x^ unjjj££3; thlfscbpe^ 





fFigr 4^r;^expsfnsi0n> 
screen combination 1 are effected.' I n. the pVocessKof*3^ " 
transformation in'.the -3-2 transforming unit , 174,- a*cbmrV- * t^^r<r.. 
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bined image 1 79a of a combined image 1 79 comprising 
24 frames per second is separated into three interlace 
images 180a, 180b, 180c, and a combined image 179b 
is separated into two interlace images 1 80d, 1 80e. Thus, 
the image of 24 frames/sec is transformed into an inter- 
lace image of 60 fields. In the case of output of progres- 
sive image 181, the three progressive images 181a, 
1 8 1 b, 1 81 c, and two progressive images 1 81 d, 1 81 e may 
be issued directly. 

[0064] As a second method of separating the screen, 
as shown in Fig. 40, when a screen 154 of 1440 x 480 
pixels is separated in an image horizontal direction sep- 
arator 207 to separate two pixels in the horizontal direc- 
tion into one pixel each, it is separated into two horizontal 
separate screens 190a, 190b of 720 x 480 pixels each. 
By a similar technique, they are compressed as a first 
video signal and a second video signal, and recorded in 
an optical disk 191 . In this case, aliasing distortion occurs 
in the horizontal direction, and two pixels are added at a 
specific addition ratio by a horizontal filter 206 to atten- 
uate the high frequency components in the horizontal 
direction as shown in the horizontal filter 206 in Fig. 46. 
This prevents moire at the time of reproduction with 720 
dots in the existing reproducing device. 
[0065] When this optical disk 1 91 is reproduced in the 
reproducing device 65 in Fig. 20, the horizontal separate 
screens 1 90a, 1 90b are decoded, and when combined 
in the wide image combining unit 1 73, the original screen 
154a of 1440 x 480 pixels is reproduced. In the case of 
the movie software, for 3-2 transformation, as shown in 
Fig. 41 , the screen 1 54a is combined to transform by 3-2. 
[0066] In this second screen horizontal separating 
method, in both first video signal and second video signal, 
since an ordinary picture of 720 x 480 pixels dividing the 
original 1440 x 480 pixels into half in the horizontal di- 
rection is recorded, if the second video signal is repro- 
duced by mistake in the ordinary reproducing device such 
as DVD player, since the picture of the same aspect ratio 
as in the original is delivered, the compatibility is high. 
Thus, by this separating method, the interlace image is 
reproduced in an ordinary reproducing device, 525 pro- 
gressive image in an applicable reproducing device, and 
a wide image such as 720 P scope in a 720P high reso- 
lution applicable reproducing device. The movie material 
can be reproduced at double speed, and hence the effect 
is high. 

[0067] Further developing this technique, in Fig. 44, a 
progressive image 1 82a of 1440 x 960 is separated into 
the horizontal or vertical direction by a horizontal or ver- 
tical 'separators 94 of the image' separator 1 15 by' using, 
for-' exam pi fewu b -ban d fi Iter or wavelet trah storm . . As a 
result, a 525 progressive image, 1 83 is obtained; it is.sep- . 
arated .into 525 interlace signal, 184, and recorded in a 

^Jj^^-P^ ^Q&a.*!- ^..fcTjy^M**. -*--*;-. ^w^^BHTy^. v-^»*WI|^^^<>Hl«ff^ jylW 1 * ' ' * <* 

[0068] On the other hand,. the remaining interpolating 
information;^^^s^similarly separated into four streams 
188c, I88d$$eli; I88f, and recorded in interleaved 
blocks. The maximum- transfer rate of' each -interleaved 



block is 8 Mbps in DVD standard, and when the interpo- 
lating information is divided into four steams, it is 32 Mb- 
ps, and in the case of six angles, 48 Mbps is recorded, 
so that 720P and 1 050P HDTV video scan be recorded. 
In this case, in the conventional reproducing device, the 
stream 188a is reproduced, and the interlace video 184 
is issued. In the streams 188c, 188d, 188e, 188f, since 
the output limiting information is recorded in the optical 
disk 1 87 by an image processing limiting information gen- 
erating unit 1 79, so that the interpolating information 1 85 
of poor picture quality such as differential information will 
not be issued by mistake. Thus, by separating in both 
horizontal and vertical directions by the method in Fig. 
44, a compatible optical disk applicable to both HDTV 
and NTSC is realized. 

[0069] In Fig. 20, the interlace signal is transformed in 
an interlace transforming unit 175, and issued and a 
scope screen 1 78 is obtained. The 525P progressive sig- 
nal is similarly issued as the scope screen 178. When 
observing with a monitor of 720P, the 525P signal is 
transformed into a 720 progressive signal in a 525P/720P 
transforming unit 1 76, and a letterbox type 720P screen 
1 77 of 1 280 x 720 or 1 440 x 720 (the image size being 
1280 x 480 or 1440 x 480) is issued. Since the scope 
screen (2.35:1 ) is 1 1 28 x 480 wide, an image of a closer 
aspect ratio is obtained. In particular, in the case of movie 
software, because of 24 frames/sec, the progressive im- 
age is at a rate of 4 Mbps. When the scope video is re- 
corded in the system of the invention of dividing into two 
screens, the rate is 8 Mbps, and since the recording time 
is about 2 hours on two-layer disk of DVD, so that a scope 
video of 720P or a progressive video of high picture qual- 
ity of 525P can be recorded in one disk. In the conven- 
tional TV, too, the interlace output signal is displayed. It 
is hence effective to issue the scope screen (2.33:1) of 
movie at 525Por 720P. 

[0070] Herein, referring to Fig. 51 , a method of record- 
ing and reproducing 1 050 interlace signals is specifically 
described below. An even field 208a of 1050 interlace 
signals is separated into two images 208b, 208c by hor- 
izontal separating means 209, and separated into images 
208d, 208e by vertical separating means 210a, 210b, 
and images 208f, 208g are similarly obtained. An odd 
field signal 21 1 a is similarly separated, and images 21 1 d, 
e, f, g are obtained. In this case, the image 208d and 
image 21 1 d are main signals, and the DVD interlace vid- 
eo is obtained in a conventional reproducing device. To 
prevent interlace interference, horizontal filters 206b, 
-206e, and vertical filte'rs 2-1 2a, 212b are inserted, so t'hat< v :: v 
sb^aliasTng 'distortion of Teproduced' image is*decreased:' 
; r-[Cjop]v Referring f to-Fig. 27, Fig: 28, Fig. 42,. and; Fig. '.:•<. 
.*-' , 49, the file structure and yidep jdentifier u are ^describe ( d. j 
' Fig. : 27 shows-the" DVD. logic format. A/ideo'fiiels are re- >■ i 

ss , v unit. jn the-s^stemstream. is, calj.e,d4%eeJJ;^i^^whjcb, ? as V 
- : ' shown in Fig: 42* video data and audio data intone GOP *. 
unit,- and sub-picture are recorded in : ; a packet'- : •»•: 
> [0072]' The provider defined stream. in a-packet 21 Tan 
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a cell 21 6 (see Fig. 49) of main signal of the first stream 
has a capacity of 2048 bytes. It includes recording of a 
progressive identifier 21 8 showing whether progressive 
or interlace, a resolution identifier 21 9 showing whether 
the resolution is 525, 720 or 1 050, a differential identifier 

220 showing whether the interpolating signal is a differ- 
ential signal from the main signal, a filter identifier 144 
described below, and a sub-stream number information 

221 showing the stream number of a first sub-stream. 
[0073] By reference to Fig. 52, the procedure of repro- 
ducing by a video identifier 222 is described below. 
[0074] From the optical disk, first, reproducing proce- 
dure control information 225 is read out from manage- 
ment information 224. Since the limiting information of 
VOB (Video Object) is included herein, in the existing 
reproducing device, it is connected only from No. 0 VOB 
226a to No. 1 VOB 226b in which the main video is re- 
corded. Since No. 0 VOB 226a is not connected to No. 
2 VOB 226c in which the interpolating signal of differential 
information or the like is recorded, video of poor picture 
quality will not be reproduced from the conventional re- 
producing apparatus such as the differential information 
as mentioned above. A video identifier is recorded in each 
VOB of the main signal, and since No. 1 VOB 226b and 
No. 2 VOB 226c are progressive identifier = 1 , resolution 
identifier = 00 (525 signals), 525 progressive signals are 
reproduced from the progressive player or HD player. 
[0075] Since the video identifier 222 of the next VOB 
226d is the progressive identifier = 0 and resolution iden- 
tifier 21 9 = 1 0, there are 1 050 interlace signals, and it is 
known that three VOBs, VOB 226e, VOB 226f, VOB 
226g, are interpolating information. Thus, in the conven- 
tional players, 1 050 interlace signals with 720 horizontal 
pixels are issued by the NTSC progressive player, and 
1 050c full standard HDTV signals are issued by HD play- 
er. Thus, by the video identifier 222, various video signals 
can be recorded and reproduced in interleave. The video 
identifier 222 may be also recorded in the management 
information 224. 

[0076] Herein, referring to Fig. 53, VPTS (video pres- 
entation time stamp) of sub-track by each interleaved 
block, that is, the time relation in decoding output is de- 
scribed. In No. 1 VOB 226b, interleaved blocks 227a, 
227b, 227c of main signal are recorded together with 
VPTS1, 2, 3 of VPTS. In No. 2 VOB 226c, interleaved 
blocks 227d, 227e, 227f are recorded together with 
VPTS1, 2, 3. The conventional player reproduces the 
interleaved blocks 227a, 227b, 227c at single speed. 
Since sound is also included in the main-signal, the sound 
is v aito reproduced. On the other hand, iriithe progressive 
;apfDlicable;pfi^er, the interleaved bjock'f227d of No. 2 
•5£Qg,227c as sub-signal is reproduced, and stored^once 
in the buff er. memory. When stored completely, the inter- - 
^a\^^ock2^a,of,f^ci;.1 A/Og^jSj^^ 
js^rep reduced, and the AV synchronism is achieved by 
•this 'Synchronous information. Since the sound is also 
recorded in the main signal, the output of the main signal 
an"d:sub-sigria>as shown in Fig:- ; 53 (2),* (3) is synehro.- 
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nized with sound. In this case, tracks are jumped between 
the interleaved block 227a and interleaved block 227e. 
Thus, the progressive signal in Fig. 53 (4) is issued. In 
this way, at the reproducing device side, by checking the 
same VPTS of each interleaved block, the main signal 
and sub-signal are decoded synchronously and com- 
bined, so that a normal progressive signal is maintained. 
[0077] Fig. 54 is a diagram showing an arrangement 
of signals of simul-casting system for interleaved record- 
ing of NTSC signal and HDTV signal individually, inde- 
pendently, and at the same time. In this case, NTSC video 
and sound 232 are recorded in the main signal of VOB 
227a. In VOB 227b, VOB 227c, a signal of about 1 6 Mbps 
of compressed video signal of HDTV is divided into 8 
Mbps each, and recorded on the optical disk in the inter- 
leave system of the invention. In the conventional player 
in Fig. 54 (1), (2), and in the progressive applicable play- 
er, (525i) signal of NTSC is reproduced. However, in the 
HDTV player in Rg. 54 (3), only the audio data is obtained 
from N o. 1 VOB 227a, and first sub-video and second 
sub-video are reproduced from the VOB 227b, 227c, and 
combined, andthe HDTV signal of 1 6 Mbps is reproduced 
as shown in Fig. 54 (3). In this case, since the reproduc- 
tion of sub-signal is limited by reproducing procedure lim- 
iting information 225, in the event of misoperation of the 
existing DVD player by the user, the HDTV compressed 
signal will not be reproduced. Thus, the NTSC is issued 
from the conventional player, and HDTV signal, from the 
HDTV splay, so that the compatibility is maintained. A 
block diagram is shown in Fig. 55. The detail of operation 
is same as above and is omitted, and the reproduced 
signal from the optical disk is separated by an interleaved 
block separator 233, andthe sound of the main signal is 
decoded by an audio decoder 230 of NTSC decoder 229, 
the stream of 8 Mbps of first sub-signal and second sub- 
signal is decoded in HDTV decoder 231 , and the HDTV 
signal is decoded. In this way, HDTV signal and audio 
signal are issued. In this case, by simul-casting, in the 
firsts place, it is possible to reproduce in NTSC also by 
a conventional machine. In the invention, by using two 
interleave streams, a transfer rate of 1 6 Mbps is obtained, 
and the M PEG compressed signal of standard HDTV can 
be directly recorded. Next, in the DVD, only 1 6 Mbps can 
be recorded in two interleaved blocks. On the other hand, 
the HDTV compressed video signal is 16 Mbps. Accord- 
ingly, audio data cannot be recorded. However, as in the 
invention, by making use of the audio data of NTSC signal 
of main signal, if the HDTV is recorded in two interleaves, . . 
the audio outpufcean be recorded." 
[0078] 'Herein;*! ; method of removing interlace interfer- - 
ence is described below. When a- progressive signal is . 
decimated.and. transf prmedjinto interlace s^ aliasing ^ 
occurs, and moire of j 1ow frequency -Gomponent^occurs. - > 

,£t;;tft^ 

th is , it is rep, uirecLto .pass through i nteriace, interference 
removing means:' The' interlace interference removing 
means 1 40 is'put into the progressive signal block of. the 
progressive interlace transforming unit 139 in the block • 



11 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



21 



EP 1 693 844 A2 



22 



diagram of the recording device 99 in Fig. 22 explained 
above. From the entered progressive signal, first, the vid- 
eo signal of high probability of occurrence of interlace 
interference is detected from the interlace interference 
image detecting means 1 40a, and only this video signal 
is passed into the interlace interference removing filter 
141. For example, in the case of the image of low fre- 
quency component in the vertical direction, since inter- 
lace interference does not occur, the filter is circulated 
through a filter bypass route 143. Accordingly, deterio- 
ration of vertical resolution of image can be lessened. 
The interlace interference removing filter 141 is com- 
posed of a vertical direction filter 1 42. 
[0079] As shown in the time and space frequency di- 
agram in Fig. 46 (a), the shaded area is an interlace alias- 
ing distortion occurring region 21 3. To remove this, it may 
be passed through a vertical filter. More specifically, as 
shown in Fig. 46 (c), installing three line memories 195, 
of 480 progressive line signals, by adding the video in- 
formation of the objective line (n-th line), and video infor- 
mation of the lines before and after ((n-1)-th, (n+1)-th 
lines), three in total, by an adder 1 96 at an addition ratio, 
video information of one line is obtained, and 240 inter- 
lace signals are produced. By this processing, the vertical 
direction is filtered, and the interlace interference is alle- 
viated. By varying the addition ratio of three lines, the 
filter characteristics can be changed. This is called the 
vertical three-line tap filter. By varying the addition ratio 
of a line and the preceding and following lines, a simpler 
vertical filter is obtained. As shown in Fig. 46 (d), the line 
information is not a simple vertical filter, but, vertical fil- 
tering may be executed by developing, for example, even 
lines of the (n-1)-the line of previous frame and (n+1)-th 
line of next frame on a same space. By this timevertical 
filter 21 4, it is effective to lessen the interlace interference 
occurring when viewing only the interlace signal by re- 
producing the optical disk recording the progressive sig- 
nal by a DVD player not applicable to progressive video. 
A horizontal filter 206a is realized by adding two pixels 
in the horizontal direction, and combining into one pixel. 
By filtering, however, the resolution of the progressive 
video is deteriorated. By the interlace interference, video 
detecting means 140, by not filtering the image small in 
interference or changing the addition ratio of the adder 
of the vertical filter, the filtering effect is weakened, and 
it is effective to lessen deterioration in reproduction of 
progressive video. In the reproducing device applicable 
to progressive video of the invention, if not filtered during 
recording as mentioned later, the interlace interference 
cah'be removed by the filter at the 'reproducing device 

: ;;. * side. -In future, it will- be replaced- by the progressive: ap- 
, plicable type reproducing device, filter is not necessary 

* 1 > when.recording in future. In this case, filtered optical disk 

. interference detecting means 140 issues an interlace in- 
terference removal filtering identifier 144 to the filtered 
• . image as an identifier for identifying it," and records it on ' 
the optical disk 85 by the recording means 9. 
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[0080] A specific recording method of filter identifier 
shown in Fig. 50 is described. A filter identifier 144 is put 
into a header in a GOP which is a pixel unit of MPEG in 
a stream. "00" means there is no filter, "10" shows a signal 
passing through a vertical filter, "01 " through a horizontal 
filter, and "11" through a vertical or horizontal filter. Being 
entered in the minimum unit of one GOP, the filter can 
be turned on and off in every GOP in the reproducing 
device, so that deterioration of picture quality due to dou- 
ble filters is prevented. 

[0081] The operation of reproducing this optical disk 
85 by the reproducing device 86a is described by refer- 
ring to Fig. 32 (a), (b). Same as in Fig. 21 , two interlace 
images 84a, 84b are reproduced, and once combined 
into a progressive image 93a. However, when the inter- 
lace interference removal filtering identifier 1 44 is ON or 
when not performing trick play such as slow or still picture 
and not issuing progressive image, the interlace signal 
is issued directly by interlace output 145 by single speed 
rotation. In this case, energy-saving effect is obtained. 
[0082] In the case of trick play or when the interlace 
interference removal filtering identifier 1 44 is OFF, a dou- 
ble speed command 1 46 is sent to a motor rotating speed 
changing unit 35 from a control unit 147, and the optical 
disk 85 rotates at double speed, and the progressive vid- 
eo is reproduced. 

[0083] When issuing thus reproduced progressive vid- 
eo to an interlace TV 1 48 as an interlace signal, a method 
of removing the interlace interference is described below. 
When the interlace interference removal filtering identi- 
fier 144 is OFF, a judgement changeover circuit 149 is 
changed over, and the progressive signal is passed into 
the interlace interference removal filter 141 , and odd in- 
terlace signal 72a and even interlace signal 73a are is- 
sued from two frames 93a, 93b in the interlace changing 
unit 139, and an ordinary interlace signal is issued. In 
this case, an image free from interlace interference is 
displayed in the interlace TV 148. Since the effect of in- 
terlace interference filter on the interlace signal is small, 
the interlace signal does not deteriorate. On the other 
hand, in a progressive signal output unit 21 5, a progres- 
sive signal free from interlace interference removal filter 
is issued. Therefore, by the on/off method of interlace 
interference removal filter at the reproducing device side, 
outputs of progressive video free from deterioration and 
interlace video free from deterioration such as interlace 
interference are obtained at the same time, which is a 
very notable effect 

[0084] In slow reproduction of 1/2 or lower speed or 
still piirture^fi^to"duct!bnpthe"lnterlace interference- de- 
creases, and:the"removal filter is weakened: 
[00815;]. Meansforim^ . 
is described below.' When a command for slow or still 
ptauce^^ 

. ing means, 15^:from a^control^un it 147 through an.qperv > 
ation input unit.150, the interlace transforming unit 149 
distributes 4801ines of one. frame 93a into two fields by - 
the frame processing unit 1 52, andan odd interlace signal 
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72b and an even interlace signal 73b are produced and 
issued. As a result, an interlace still picture or slow re- 
production image of resolution of 480 lines free from 
shake is displayed in the interlace TV 148. In the con- 
ventional interlace type reproducing device, to obtain a 
still picture or slow picture free from shake, the resolution 
must be lowered to 240 lines, but in this invention, by 
once transforming from the interlace to the progressive 
video, and then transforming to the interlace video, it is 
effective to obtain slow and still picture of interlace at 
resolution of 480 lines. In Fig. 32 (a), steps 153a to 153g 
show this procedure in flow chart, but detailed description 
is omitted. 

[0086] Next, in the method shown in Fig. 26, from a 
stream of two channels, for example, from a disk inter- 
leaving videos of camera 1 and camera 2, a first stream 
is reproduced, and it is changed over to a second stream 
intermediately, and issued continuously. 
[0087] Referring to Fig. 35, when the contents have 
plural stories, that is, streams are multiplexed, a method 
of changing over from a specific stream to other stream 
smoothly without interruption is described. As shown in 
Fig. 35 (1 ), two different stories are recorded in an optical 
disk 1 06, as two streams of first video signal and second 
video signal, that is, first stream 1 1 1 and second stream 
112, basically on the same radius, approximately. 
[0088] In this case, since only the first video signal as 
basic story is reproduced usually, after the first stream 
1 1 1 a, a next first stream 1 1 1 b is reproduced and issued 
consecutively. However, at the moment of t = tc, when 
the user commands to change over to the second video 
signal from* the command input unit 19 in Fig. 5, at t = 
tc, the track at other radius position is accessed by using 
thetracking control circuit 22 in Fig. 5fromthefirst stream 
1 1 1a to the second stream 1 12b, and the output signal 
is changed over to the second stream 1 1 2b of the second 
video signal. 

[0089] Thus, when the first video signal is at the time 
of t = tc in Fig. 35 (2), the picture, sound and sub-picture 
of the second video signal are changed over smoothly 
without interruption. 

[0090] A method of seamless reproduction by synchro- 
nizing the picture, sound and sub-picture is described 
below. 

[0091] Referring to the timing chart in Fig. 35 (3), (4), 
the data reproducing procedure is more specifically de- 
scribed below. As explained in the block diagram of the 
recording device in Fig. 22, the progressive video of the 
first video signal is separated into main interlace video 
signals A1 to An of Odd-line First, and sub/interlace video 
signals B1 to Bn of Even -line -First, and recorded sepa- 
rately in first angle and second angle sub-channels, re- 
spectively. Although omitted in Fig. 22, the progressive 
^o^^pfcthe^sepond video signaU^*simjariy^p^ted : . 
info main interlace vide obsignate C1 to Cn and sub-inter- 
lace^video signals D1 to Dn, and recorded separately in 
third angle and fourth angle as shown in Fig. 35 (3).. Fig... 
35 (3) is an explanation of the principle of Fig. 36 in-time 
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chart, and the operation is the same. 
[0092] Fig. 36 explains the recording device in Fig. 22, 
limiting only to the interleave unit. The progressive sig- 
nals of the first video signal are separated into two inter- 
lace signals, that is, odd-first main signal and even-first 
sub-signal, in the first video signal separator 78a. In this 
case, in order to decrease the quantity of information, a 
differential signal of main signal and sub-signal is deter- 
mined in a differential unit 1 1 6a, and the main signal and 
differential signal are compressed and recorded in the 
disk, so that the recording information quantity can be 
decreased. In the case of progressive video, since the 
correlation of adjacent odd line and even line is very 
close, the information quantity of differential signal be- 
tween the two is small. By calculating the difference, it is 
effective to reduce the information quantity substantially. 
[0093] In the divided recording method of the invention 
using this differential unit 116a, as shown in Fig. 44, a 
720P or 720-line progress signal 182 or 1050P progres- 
sive video 1 82a are separated into 525 basic information 
1 87, progressive video 1 83, 525 interlace video 1 84 and 
complementary information 186 by the image separator 
1 15. By the differential unit 1 16a, basic information 187 
and differential information 1 85 of complementary infor- 
mation 1 86 are determined, and this differential informa- 
tion 1 85 can be separated into four streams 1 88c, 1 88d, 
1 88e, 1 88f in total by the second video signal separator 
78c and third video signal separator 78d. Sending them 
to the compressing unit 103, and interleaving with the 
interleave 1 13a, six streams are recorded in each angle 
of the optical disk 1 87. 

[0094] At this time, since the streams 188c, 188d, 
1 88e, 1 88f are differential information or complementary 
information, if decoded in the reproducing device, when 
issued to the TV screen, since it is not a normal TV pic- 
ture, it gives an impression of discomfort to the viewer. 
In the invention, accordingly, in order that the angle of 
the streams 188c, 188d, 188e, 188f including the com- 
plementary information may not be issued in the past 
non-applicable reproducing device, the limiting informa- 
tion is generated in a video output limiting information 
generating unit 1 79, and recorded in the optical disk 1 87. 
More specifically, in the DVD standard, it is designated 
so as not to open the specific stream without password. 
By protecting the streams 188dc, 188d, 188e, 188f with 
password, it cannot be opened easily in the conventional 
reproducing device, thereby avoiding presentation of ab- 
normal picture decoding the complementary information 
186 by mistake-to theviewer. 

.[0095] Back*' to- Fig; 36, -the first video signal is thus 
compressed, and the main>signal becomes interleaved- 
blocks 83a, 83c of A1 , A2.in the unit of.one GOP or more. 
On the other hand, .the main signal of'.tfoe second, video 
.signal J^ejQterfe 

signal.is the interleaved blocks 83b,«£3d o.f : B1, B2, and 
the sub-sfgnal' is.the interleaved blocks 83f, 83h of D1, 
D2. From these-four sets of data, as shown in' Fig; 36,;a 
recording .stream 1 17. is generated. In the recording 
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stream 117, the data are arranged in the sequence of 
A1, B1, C1, D1, A2, B2, C2, D2, and recorded on an 
optical disk 155 by recording means 118. Seeing at the 
progressive signal level, A1, B1, A2, B2 are first video 
signals, and hence the data are recorded in the sequence 
of the first video signal, second video signal, first video 
signal, second video signal and so forth. Seamless Inter- 
ruption of AV synchronous control unit is described later. 
[0096] In the above explanation, MPEG signals of one 
GOP or more are recorded In each interleaved block, and 
strictly speaking, since one interleaved block is limited 
to about 0.5 sec or less, the video signals can be recorded 
for the portion of 30 fields at maximum. Therefore, at 
maximum, 30 GOPs can be recorded in one interleaved 
block. That is, one interleaved block of the invention is 
limited to recording of one GOP or more and up to 30 
GOPs or less. 

[0097] When recording on a DVD, normal reproduction 
is not obtained unless the DVD standard is satisfied. In 
the DVD standard, each chapter, that is, each VOB must 
start with Odd-line First. When the progressive signal of 
the invention is separated, as shown in Fig. 22, the in- 
terlace signal is main, and the signal is an odd line, that 
is, Odd-line First, but the sub-signal is an even line, that 
is, Even-line First. Accordingly, in the invention, as shown 
in Fig. 33, the progressive videos 75a, 75b are separated 
by the separator 78, into a field pair of odd interlace signal 
79a and even interlace signal 80a as the main signal, 
and into even interlace signal 80b and odd interlace sig- 
nal 79b as the sub signal. The first VOB 118 composed 
of main signal starts with the odd interlace signal 79a of 
odd line field, and hence no problem is caused. However, 
the sub-signal starts with even interlace signal 80b com- 
posed of even line, and it is not normally reproduced in 
this state. In the invention, by dummy field generating 
means 1 20, at least one dummy field 1 21 is created, and 
the dummy field 121 is added to the beginning of the 
second VOB 1 1 9 by dummy field adding means 1 22. The 
dummy field 121 is reproduced continuously later. Un- 
natural feeling may be eliminated when reproducing by 
copying the image of the even interlace signal 80b or 
field picture of odd interlace signal 79b. 
[0098] A compressing method is described below. In- 
terlace signals 79a, 80a of the first VOB 1 1 8 are assem- 
bled into a field pair 1 25a, and coded in a frame encoder 
123a, and a frame coded signal 127a is produced. 
[0099] On the other hand, the dummy field 1 21 of the 
second VOB 1 1 9 is coded in a field unit in a field encoder 
124b in a compressing- unit 82b, and^first the field coded 

' 'it \§r^l29 is olDdefr 
even-interlace s t g n a I 8 Ob a h cl ; 6 d d ; i p ter I ace s i g n^a I 79 b : 
are^assembled into a first field pair 126a, /and coded in 
frame in a frame encoder 123b in the compressing unit 

^t|#nd,a1^^ 
[0100] In this way, an, odd-first dummy- field is added 

• 'tb^tfie second* VOB -11 9; and I hence it starts from' an ocld 
interlace signal. Being recorded inlhe sequence of odd 
number and even number, it is effective to reproduce 
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smoothly in a DVD player. In this case, one progressive 
signal corresponds to frame coded signal 1 27a and frame 
coded signal 128a. However, owing to the presence of 
the field coded signal 129 which is a dummy field, there 

5 is an off set time 130 of td between the frame coded signal 
127a of the main signal and frame coded signal 128a of 
the sub-signal. When reproducing progressive video, the 
output timing of the sub-signal musts be advanced by 
the portion of this offset time 130. 

10 [0101] Referring now to Fig. 34, the operation of the 
reproducing device 86 in Fig. 21 is more specifically de- 
scribed below. The signal from the reproducing unit 95 
is separated into first VOB 1 1 8 of main signal and second 
VOB 119 of sub-signal. Since the first VOB 118 starts 

15 with an odd line, it may be expanded directly. However, 
at the beginning of the second VOB1 1 9, the dummy f ield 
129 is inserted as mentioned in Fig. 33. Accordingly, 
when reproduced directly, synchronism between the 
main signal and sub-signal is deviated by the portion of 

20 offset time 1 1 9 of td, and it takes time to combine the first 
progressive video, and the screen is not consecutive 
when changing over from VOB to next VOB. In this in- 
vention, therefore, the dummy field 121 is skipped by two 
methods. 

25 [0102] In a first method, the field coded signal 129 at 
the beginning of the second VOB 1 1 9 is once put into an 
expanding unit 1 32, and if progressive identification in- 
formation is entered in the process of expanding by field 
expanding process or after expanding, the progressive 

30 process changeover unit 1 35 is changed to yes, and the 
dummy field 121 is skipped by dummy field detour means 
132, and the even interlace signal 80b is issued first, 
which is followed by the even interlace signal 79b. This 
signal is synchronized, by synchronizing means 1 33, with 

35 an audio signal 1 34 recorded in the main signal and sub- 
title or sub-picture 135, and progressive images 93a, 93b 
are issued from the progress transforming unit 90. Thus, 
by detour of dummy field 1 21 , the odd field and even field 
are synchronized and combined, and the progressive sig- 

^0 nal, audio signal and sub-picture matched on the time 
axis are issued. Incidentally, if progressive identification 
information is not provided, the progressive changeover 
unit 135 is changed over to No, and dummy field 121 is 
not removed, and hence the progressive video is not 

45 transformed, and the interlace signal 1 36 is issued. This 
interlace signal 136 is issued in a conventional DVD play- 
er without progressive function. Thus, turning on the 
dummy field detour means 132 in the case.of progressive,, 
process/and otf oth ferwise^f h e' i ntefl ace ; si gh'al" 'of % fdi* - 

so < liary fieldl^ 

; / dropping -X^.. r%-\';; ; --^S 

[0103] A se&ojid .<r§'etho,d c is ; .jdespjlaed^Mpw. ;-Jbj%i§c 
employed- when' the^dummy; field -129 is;a field'^eodedi 

55 v sub-sign a I. Befo, r^e^eqpdi ng,^ U'1f29 
which is co^e€ information -of th^ Hum 
by one GO P in coded i nf o rmati 6 n detb ur <means: ^7 bfc 
dummy field. Skipped^information may be entered jn the;'; 
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buffer 1 31 b, or it may be skipped at the time of output of 
the buffer 1 31 b. In the expanding unit 88b, only the frame 
or field information of the sub-signal making a pair with 
the main signal is entered. Thus, by the ordinary means 
shown in Fig. 21 , the even interlace signal 80 and odd 
interlace signal 79b are expanded and interlace trans- 
formed, and synchronized with the main signal in the syn- 
chronizing means 1 33, and transformed into progressive 
signals 93a, 93b in the progressive transforming unit 90. 
[01 04] In the second method, since the dummy field is 
removed in the stage of coded information, it is not nec- 
essary to change the processing of the buffer 131b or 
processing of the expanding unit 88. It is suited when 
inserting the dummy field coded into one GOP at the 
beginning of the second VOB 1 1 9. 
[0105] In the first method, the dummy field 129 and 
field signals in each frame 127a are field coded in batch 
to create one GOP, and therefore, same as the seamless 
multi-angle method of high recording efficiency, it is effi- 
cient when the dummy field is inserted at the beginning 
of one interleaved block, and hence it gives an effect of 
increasing the recording time. 

[0106] Thus, by skipping the dummy field 121 only in 
the case of progressive process, it is effective to repro- 
duce the progressive video without seam in the boundary 
of one VOB and next VOB, or in the interleaved block of 
seamless multi-angle. 

[0107] Referring to the flowchart in Fig. 37, the proce- 
dure is described. At step 1 38a, a reproduction start com- 
mand of (2n-1)-th angle data is received. At step 138b, 
checking if there is progressive identifier or not, and if 
Yes, the process jumps to step 138f, and if No, at step 
1 38c, it is checked if the following three conditions are 
satisfied or not. Condition 1 , there is a GOP of one field 
(or an odd number of fields) at the beginning of VOB of 
n-th angle. Condition 2, there is no GOP of one field con- 
secutively to this GOP of one field. Condition 3, the be- 
ginning GOP of (2n-1)-th angle is not one field. At step 
138d, checking if these conditions are satisfied or not, 
and if No, interlace is processed at step 138e, and only 
(2n-1)-th angle is issued. If Yes, changing over to pro- 
gressive process at step 1 38f, it is checked at step 1 38g 
whether or not to reproduce from the beginning of the 
VOB of (2n-1)-th angle, and if No, the process jumps to 
step 138j, and if Yes, at step 138h, the video of the first 
one field of n-th angle VOB or GOP forthe portion of one 
field is skipped to produce output. If there is an audio 
.signal in (2n-1)-th angle, t h e .output j§ . pro d u ced-by skip- 
ping the first offset time td (default: 1/60 sec) of V©'B. At 

f step^138j, the. main -sigria^of ^(2n-i^>aHgle ariWiuio^ so 

•signal of 2n-tn*angle are cJe^e^an^^hchroniz^|3, and.;/ 
combined intoaprogressiye^sjgna!. ^t step 1 38k,i|^uipg 
a progressive image, when issuing seamless muithangle 

w ^tIstep^A33m,.a;dvancj . 

. -bjpck of (2n-1 )?th angle (sub^sig^ 
•issued by skipping tn'e first one. Or, at the time of interlace 
transformation, the output seduence\)f;odd line and even 
line fields is reversed. At step 138p, the progressive im- 
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age is combined and issued. 

[0108] Fig. 48 is a time chart when using the encoder 
of MPEG2 generally used at the present. Most of the 
existing encoders can process only the interlace signals 
of which first image begins with odd-first line. On the other 
hand, as shown in Fig. 48 (2) in which the progressive 
signal in Fig. 48 (1 ) is divided, the main signal by dividing 
the progressive signal is odd-first, and is hence encoded 
from the first field. However, the sub-signal shown in Fig. 
48 (3) has an even-first beginning image, and the signal 
of t = t-1 in the first field is not encoded, and encoding 
starts from t = to. That is, only a pair of images 232c, 
232d can be encoded. In this case, the boundary of the 
first VOB and second VOB is deviated by one field in the 
sub-signal as compared with the main signal. Therefore, 
when reproducing consecutive VOBs, VOBs are smooth- 
ly connected, but when jumping from a certain VOB to 
other specific nonconsecutive VOB, as shown in Fig. 48 
(1 2), only one main signal can be obtained in the begin- 
ning field of the VOB. Accordingly, in the invention, dis- 
carding the image 232m of the first field, by reproducing 
from the image 232n at t = t2, a perfect progressive signal 
is obtained. In this case, by discarding the audio data 
233a for the portion of one field at the same time, it is 
effective that the sound is connected in synchronism. 
[0109] Referring to Fig. 47, a method of inserting dum- 
my field of odd field without dropping the recording effi- 
ciency by using odd field repeat identifier is described. 
In the sub-signal of progressive signal shown in Fig. 47 
(2), imaginary dummy fields 234a, 234b are set as shown 
in Fig. 47 (3). The time stamp is advanced by one field., 
In the 3-2 transforming unit in Fig. 47 (5), three fields, 
234a, 234b, 234c, are virtually combined into one frame 
234d. In this case, even-first identifier should be provided 
by nature, but since odd-first repeat identifier for repeat- 
ing odd-first is added, as shown in Fig. 47 (8), when re- 
producing, odd field 234f, even field 234g, and odd field 
234h are reproduced in the 2-3 transforming unit. In this 
way, the odd-first DVD standard issatisf ied, and the com- 
patibility is assured. Of course, in the progressive appli- 
cable type reproducing device, skipping the dummy f ield 
234h, seamless progressive signal is reproduced by cor- 
recting the time stamp by the portion of one field. In the 
dummy field, only the same field is repeated twice, the 
recording efficiency is not lowered at all. 
[0110] Herein, by reference to Fig. 26 and Fig. 35 (3), 
the procedure of reproducing this optical disk 155 and 
changing over from first video signal to second yide£s\g- . .. , v , 
nal at t'= tc is describedt>elow. In this ex^nv^^c^^^Ui^^: • 
Vdis^'1-55;Ws^^h'4n"Fig|. 26;:stre'arns of foUr^chaWejs'Vv ''r^'^-'.^-: 
a?^te^e^eii^lnd recorded jn^ - v ^-:'^i 

of one GQ^unitin.fe 

B2..C2, Dj2, A3, r B3., y Cj3; D3. First is the;o'btp^t /obh^fi/st ;v- ~V 
84b, that is, 

by jumping tracks fe6^liB*8^atid^ * : 
B2 are reproduced: At t = te, changing over toihefSe^dnd A ^ ;^'i> 
video signal, jumping tracks 157,.<ILB 84i,and ( 84h^that 
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is, C3 and D3 are reproduced. Thus, A1 , A2, C3 are re- 
produced as main signals, and B1 , B2, D3 as sub-signals, 
and they are expanded and combined in the expanding 
unit, and sent into the output unit 1 1 0b from the combining 
unit 1 01 b, and togetherwith the sub-picture from the sub- 
picture decoder 158 and sound from the audio signal 
reproducing unit 1 60, the three signals are matched in 
phase in the AV synchronism control unit 1 58, and issued 
as being matched in timing. Accordingly, the progressive 
signal of the first stream and progressive signal of the 
second stream are reproduced continuously without 
seam togetherwith sound and sub-picture. The seamless 
synchronizing method is described later. 
[011 1 ] Referring to Fig. 45, the procedure of synchro- 
nizing two videos and sound when reproducing two 
streams simultaneously, such as progressive videos, 
stereoscopic videos or scope videos, is described below. 
Reproduction of three or four streams such as 720P sig- 
nals can be similarly realized, and description is omitted 
herein. 

[0112] First is mentioned a method of synchronizing 
two video streams in the invention. As shown in Fig. 39, 
in the first place, a system stream reproduced from the 
optical head is once accumulated in a track buffer 23, 
and sent into a first video decoder 69d and a second 
video decoder 69c. In the tracks of the optical disk, two 
streams of progressive signals, that is, first stream A and 
second stream B are recorded alternately in the inter- 
leaved block unit. 

[0113] First, the stream A is reproduced by double 
speed rotation, and accumulation of data in the first track 
buffer 23a in the track buffer 23 is started. This state is 
shown in Fig. 45 (1), in which at t = t1 to t2, data is ac- 
cumulated in the portion of one interleaved block (ILB) 
II of first video signal in the period of one interleave time 
T1 . The data quantity in the first track buffer increases, 
and at t = t2, it increases to the data quantity of one ILB, 
and accumulation of data for the portion of one ILB of the 
first video signal is complete. Att = t2, after finishing ac- 
cumulation of the portion of one ILB over one GOP of the 
first video signal, this time, the second video signal of the 
stream B is reproduced from a next interleaved block 12 
of the optical disk, and as indicated by a solid line in Fig. 
45 (4), at t = t2, accumulation of data of second video 
signal is stated in a second track buffer 23b, and data is 
accumulated in the second track buffer 23b up to t = t6. 
At the same time, from t = t2 to t8, as shown in Fig. 45 
(7), (10), the first video signal and second video.signal 
are fed into the first video decoder 69c and second-video 

'decoder 69d from the track buffer 23a and track^uffer 
. 236 by synchronizing the video presentation time.stamp^ 
that is, the time of VPTS. These Jnput signals are, as 
shown in Fig. 45 (8), (11), are issued as two sets of ex- 

^pa^ded vMa&SjaJa from theJir^.tyideo;decoder.60P and 
second video decoder 69d, from time t = t3 delayed by 
the video delay time twd as the MF'EG expansion process 
time. From t = t4 to t1 0, the two video "data of stream A 
and stream B are combined into a progressive signal in 
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the progressive transforming unit 170, and the progres- 
sive signal for the portion of one interleaved block is is- 
sued. 

[01 14] Thus, from t = t2 to t8, data of one interleaved 
block is put into the decoder. Therefore, nearly at a same 
rate, data in the first track buffer 23a and second track 
buffer 23b are consumed and decreased. Hence, as 
shown in Fig. 45 (2), the data quantity in the first track 
buffer is decreased from t2 to t7, and at t = t7, it is de- 
creased to 1/2 of one ILB. At t = t7, data reproduction of 
interleaved block 15 starts, and increment and decrement 
are canceled, the quantity continues to increase up to t 
= t8, reaching one ILB at t = t8, but same as at t = t2, 
input into the first decoder 69c begins at t = t8, and hence 
the quantity continues to decrease uptot=t1 1 , andfinally 
the buffer memory quantity is worth a half ILB. 
[0115] In Fig. 45 (4), transition of memory quantity in 
the second track buffer 23a as the buffer quantity of the 
stream B is described. At t = t2, input of data B1 of stream 
B in the interleaved block 12 into the second track buffer 
23b begins, and at the same time transfer of data B1 into 
the second video decoder 69d starts, thereby canceling 
to 1/2, the buffer quantity at t = t6 is half ILB. In the case 
of multi-angle recording of two angles of progressive sig- 
nal in the invention, since there are four streams, that is, 
four interleaved blocks, from t = t6 to t7, tracks must be 
jumped from interleaved blocks 13, 14 to 15. During this 
tj jump time 197, reproduction input of data from the op- 
tical disk is interrupted, and the buffer quantity in the 
stream B continues to decrease up to t = t8, and becomes 
nearly zero at t = t8. 

[0116] At t = t8, reproduction data of data B2 of the 
interleaved block 1 6 is entered, and it begins to increase 
again, and at t = t1 1 , the memory quantity of the second 
track buffer is half ILB. At t = t1 1 , jumping tracks, inter- 
leaved blocks 17, 18 are skipped, and interleaved block 
19 of A3 is accessed. 
[0117] This operation is repeated. 
[0118] The minimum required memory capacity for the 
track buffer 23 summing up the first track buffer 23a and 
second track buffer 23b of the system of the invention is 
described below. The track buffer capacity 1 98 indicated 
by dotted line in Fig. 45 (4) shows the data quantity sum- 
ming up the track buffer23a andtrack buffer 23b. By thus 
setting the capacity of at least one ILB in total in the track 
buffer, seamless reproduction is realized. 
[0119] In the invention, it is effective to prevent over- 
flow or underflow of track buffer by setting the total ca- 
pacity of the track buffer 23 comprising track' buffers 23a 
; ; arici- 23b at one' inte rleaved' block or more- i hp regressive* 
j, r^pr^ductio^pf the invention . As th e ch an ge^erjmeth od 
of system cjpek ,STC. ig- the ; ,case. : pf ; twosStig||ris.>is- .dgr, 
scribed later in Fig.. 31 , there are two streams A and B in 
„ th.e^case^f, progressive rep rod uptip n .Xhntly s^ase,, s up- 
.posing the two .streams, of two interlac^;sigpaisifor:cpmT 
posing progressive signals of one -ILB to be /£i and>B1, 
the .data of the first stream A-1 is reproduced in >a* period 
of half ILB as shown, in Fig. 31 (1), and all data is accu- 
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mulated in the buffer. Next, the data of the next stream 
B is reproduced as B1 after completion of reproduction 
of A1 as shown in Fig. 31 (2), and is accumulated in the 
buffer. In this case, as mentioned above, since the re- 
production data from the optical disk is controlled by the 
stream B in Fig. 31 (2), the track buffer will not overflow. 
The SCR or stream clock from the track buffer of stream 
A or stream B shown in Fig. 31 (3) is nearly synchronized 
with the reproduction start point J of the stream B shown 
in Fig. 31 (2), and the counter is reset. Since the stream 
B is issued at double speed, the stream clock is counted 

♦ by the buffer at a single speed as shown in Fig. 31 (3), 
that is, at 1/2 speed. At point G, the stream clock is reset. 
The time VPTS2 of output of video signal of stream B 
from the video decoder must be synchronized in consid- 
eration of the delay time Tvd such as MPEG decoding 
time. In this case, at point I, that is, when the increase of 
VPTs is interrupted, or t = T), the AV synchronism control 
is restarted. In this case, checking VPTS2 of the stream 
B, by synchronizing the VPTS1 of the stream A with this 
VPTS2, synchronism is realized in a simple control of 
one system. In this case, the VPTS1 may be employed 
at the saine time. 

[0120] The audio data of synchronous stream B of au- 
dio is reproduced, and the STC is changed over at point 
H by using APTS of stream B as shown in Fig. 31 (4). 
The sub-video signal of stream B is also changed over 
in the STC as shown in Fig. 31 (4). 
[0121] Thus, by Av synchronism by using the data of 
stream B by priority, AV synchronism is realized by a 
simple control. 

[01 22] In this case, the streams A1 , A2 will not overflow 
as ail video data is accumulated in the buffer memory. 
The stream B has a possibility of overflow. In the inven- 
tion, however, by synchronous control at stream B, as 
shown in Fig. 31 (6), since the signal flow is controlled 
by changing over the STC so that the VPTS2 may not 
exceed the threshold of VPTS2, the buffer will not over- 
flow. 

[0123] Besides, by using the voice in the stream B in 
audio reproduction, as mentioned above, the buffer of 
the audio data can be reduced to half, and moreover, as 
shown in Fig, 31 (4), by changing over the STC at point 
H at t = Th, the sound is reproduced smoothly without 
exceeding the APTS threshold. The sub-video informa- 
tion is also synchronized and reproduced smoothly. 
Therefore, the video, sound, and sub-video such as sub- 
title are synchronized, and the picture and sound are re- 
produced without seam. In this case, recording of sound 
Y ^hd>sub-video of stream A-may be omitted'. Or, by adding 

* soujrd and sub-video; iri..the- Stream B^ihe stream B2 is , 
^ reproduced by the existing reproducing, device, and .by 

controlling reproduction of stream A by the second video 
sjgn^al outnyj^co^trol information, , a^jcfiQgjjnit X?9. shown ... 
> in Fig. 22, the trouble of output of silent picture can be 
' prevented. Thus, by omitting the data' of sound :and sub- 

• video in the stream A; the software of progressive video, 
for example, a movie of 2 hours can be recorded in two 



layers of a disk according to the interleaved block record- 
ing method of the invention. This effect is described be- 
low. The movie software can be recorded for about 2 
hours and 15 minutes in a 4.7 GB DVD of one layer. 
When the progressive video of the invention is directly 
recorded in two channels without differential process, it 
requires a double capacity, that is, 9.4 GB. However, for 
example, the video signal is 4 Mbps, and the sub-video 
and audio signal are nearly 1 Mbps. When 1 Mbps of 
audio signal is recorded in one stream only, the required 
total is 9 Mbps. That is, 90% of data quantity is enough, 
and 90% of 9.4 GB is 8.5 GB, so that one-layer disk and 
progressive signals can be recorded in a two-layer disk. 
[0124] in the synchronizing method of the invention, 
of the signals in a set of two progressive signals, sup- 
posing the interleaved block of stream B is recorded next 
to the interleaved block of stream A, as seen from the 
beginning of video data on the optical disk, by putting the 
beginning data (A in this embodiment) in the track buffer, 
when reproducing other data (B in this embodiment), it 
is designed to synchronize by using mainly the synchro- 
nous information of stream B. More specifically, by 
changing over the system clock so that the video time 
stamp VPTS1 of stream B may not exceed the threshold 
of the VPTS1 , the video and audio are reproduced syn- 
chronously without interrupting the screen. It is enough 
to read out the stream A from the buffer by synchronizing 
with the time information such as VPTS2 which is the 
time stamp of the stream B, so that the control is simple. 
[0125] Thus, in the invention, it is enough to control 
the second stream synchronously by once accumulating 
the first stream in the buffer, and the control is secure 
and simple. In this case, when the size of the buffer mem- 
ory is set at over one I LB, overflow or underflow does not 
occur. 

[0126] In the case of the existing DVD optical disk re- 
producing device, a standard buffer memory of 1 00 to 
300 kB, about 1/5 of ILB is used. In the case of the in- 
vention, however, by a standard buffer memory of one 
ILB unit, it is possible to reproduce smoothly. One ILB is 
worth 0.5 to 2 seconds, but in the case of multi-angle, 
since the waiting time is allowed by about one second, 
it is actually used in a range of 0.5 to 1 sec. Therefore, 
considering the stream of 8 Mbps at maximum of 1 sec, 
in the DVD optical disk reproducing device of the inven- 
tion, it is enough to use a buffer memory of 1 MB or more. 
[01 27] In the above operation, the synchronous control 
unit 166 in Fig. 30 changes over the STC by using the 
synchronous data of the second video signal of inter- 
50 *^lea^^ 

t .,pfo&uct!on^e^een the' interleaved blocks is realized. . 
When reproducing, data.pf interleaved £Jocks 12, J6,, by, 
.controlling* the motor rotating speed reproducing track 
. ^w^i^c^ quantity^i^ 
.. optimizedsp.th at the. memory q uantity.of. thp.trackvb uff e rs 
23a, 23b 4 may not overflow, and it is effective to decrease 
the memory quantity of the track buffer. The data in- the • 
interleaved blocks 11, 1 5. of .the stream A are.put entirely , 
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in the track buffer 23a, and it is not suited for optimizing 
the buffer size by controlling the reproduction by the sig- 
nals of two streams A. When reproduced by using the 
audio data of the interleaved blocks 11, IS, in order to 
match with the time stamp of the outputs of video data 
in Fig. 45 (8), (11), it is necessary, as shown in Fig. 45 
(3), to accumulate audio data or sub-video data of one 
interleaved block or more in the track buffer 23 (Fig. 39) 
or audio decoder buffer 172 (Fig. 39), but by using the 
audio data of interleaved blocks 12, 16, as shown in Fig. 
45 (5), it is enough with 1/2, that is, half ILB data, so that 
the memory quantity of the track buffer 23 (Fig. 39) or 
audio.decoder buffer 172 (Fig. 39) may be half. 
[0128] Also, as shown in Fig. 45, when reproducing a 
set of 11, 12, and a set of 15, 16 containing main signals 
and complementary signals of progressive signals, by 
accumulating the interleaved blocks 11, 15 in the buffer, 
when the motor rotation is controlled on the basis of the 
reproduction data of next interleaved blocks 12, 16, the 
memory quantity of the buffer is decreased. As for the 
changeover timing of STC of the AV synchronous control 
unit 158 in Fig. 30, on the basis of the STC of the inter- 
leaved blocks 12, 16, it is effective to decode stably without 
overflow of buffer. 

[0129] Moreover, as shown in Fig. 37, at the time of 
progressive signal reproduction, the method of skipping 
the first field of VOB is mentioned, but as a second real- 
istic method, as shown in Fig. 22, in the recording device 
99, of the two images of the image with interlace trans- 
formed odd-first identifier 1 99 and image with even-first 
identifier 200, only the even-first identifier 200 is trans- 
formed into an odd-first identifier 202 by an even/odd 
transforming unit 201 , and by adding the odd-first iden- 
tifier to each MPEG data, the beginning of ail VOBs be- 
comes odd-first. 

[01 30] At the reproducing device side, as shown in Fig. 
21 , the data of odd-first identifier 1 99 and odd-first iden- 
tifier 202 by even-first transformation are reproduced. As 
shown at step 203, checking if progressive signal repro- 
duction or not, if Yes, at step 204, the odd-first identifier 
of the second video signal is changed to an even-first 
identifier 200a, and is sent into an interlace transforming 
unit 71b of the MPEG decoder. If No, the identifier is not 
changed. In the interlace transforming unit 71 b, since the 
field of the line is issued first from the frame image of the 
second video signal, the even-first image is issued. In 
the combining unit 90, the even-first image of the second 
video signal and the odd-first image of the first video sig- 
, nal are combined, and a normal progressive image is 
' issued. In this method, the beginning' of all interleaved 
^ blocks becomes oddrfirst, arid'the seamless ^ multgangle; 
. vip'eo is reproduced normally in the DVD standard;repro- 
ducing-device. In the case of seamless multi-angle re- 
■^Rrjaductio n^si.ncp th e beginning of eaqhjnterieaved block 
, .is limited to odd-first, dummy field is not required in this 
method, and hence the recording efficiency is not low- 
ered. '; 
• ' [0131] In this second metKod of aligning the odd-first 



lines, the first video signal can be reproduced normally 
also in the existing reproducing device. However, when 
interlace transformed according to the odd-first identifier 
of the second video signal in the existing reproducing 

5 device, odd and even fields are inverted, and videos of 
poor quality lowered in resolution are issued. To avoid 
this, by the second video signal output limiting informa- 
tion adding unit explained in Fig. 40, when reproducing 
with the conventional reproducing device, by recording 

10 the information for limiting the reproduction of the second 
video signal within the DVD standard in the optical disk 
85, the second video signal is not reproduced in the ex- 
isting reproducing device, and presentation of uncom- 
fortable video to the user can be avoided. 

is [0132] In this recording device, when compressing a 
pair of field images of odd-first image and transformed 
odd-first image by variable coding in compressing units 
81 a, 82b, if motion detection and compensation are done 
separately, block distortion appears separately when en- 

20 coding hard-to-compress images, and the decoded im- 
age is dirty when combined into progressive signal. To 
avoid this, in the invention, by employing the same motion 
vector and encoding the motion compensation by the 
same motion detection compensating unit 205, when two 

25 fields are decoded, the block distortions are aligned and 
are hence less obvious. At the same time, the encoding 
load decreases. 

[0133] The operation of the AV synchronous control 
unit 158 is described. Since the AV synchronous control 
30 unit is one of the most important units in the invention, 
and is hence described in particular detail. 
[0134] The operation of the system control unit 21 in 
Fig. 5 is described. First, the system control unit 21 judges 
if the optical disk is set (inserted) in the DVD reproducing 
35 device or not. When setting is detected, by controlling 
the mechanical control unit and signal control unit, the 
disk rotation is controlled until stable reading is achieved, 
and the optical pickup is moved when stabilized, and the 
volume information file shown in Fig. 28 is read out. 
40 [0135] Furthermore, the system control unit 21 repro- 
duces the program chain group for volume menu accord- 
ing to the volume menu management information in the 
volume information file in Fig. 28. When reproducing this 
program chain groupforvolume menu, the user can des- 
45 ignate the numbers of desired audio data and sub-video 
data. Reproduction of program chain for volume menu 
in reproduction time of optical disk may be omitted if not 
necessary depending on the application .of multimedia 
data. '<;■■••■ 
[01 36] fh e%ystemc6 ntrol unit 21 reproduces and dis- 
plays Ihje; program Jchalnl. g^p^fdr;'title menu. adbQiiding 
to jjj e tile .grp. up. manage me ntl nf o rm atjoci J/v th e^y oju me . 
i nformationfile, reads out th e f i le manageme nt informa- 
tion o^j^^idLepfile.including the titl^elecJed|^ofding 
to the selection by the =user, and.branches into.program . 
chains of the title beginning. Further, this" program chain 
group is reproduced. 

[0137] Fig.;29 is a flowchart showing the detailed pro- 
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cedure of reproducing process of the program chain 
group by the system control unit 21 . In Fig. 29, at steps 
235a, 235b, 235c, first, the system control unit 21 reads 
out the corresponding program chain information from 
the program chain information table of volume informa- 
tion file or video f ile. At step 235d, if program chain is not 
finished, the process advances to step 235e. 
[0138] Consequently, at step 235e, referring to the 
seamless connection instruction information of the cell 
to be transferred next in the program chain information, 
it is judged whether the connection between the present 
cell and the immediately preceding cell is for seamless 
connection or not, and if seamless connection is judged 
necessary, the process advances to step 235f for seam- 
less connection process, and if seamless connection is 
not necessary, the process advances to ordinary con- 
nection process. 

[0139] Atstep235f, reading the DSI packet by control- 
ling the mechanical control unit and signal processing 
unit, the VOB reproduction end time (VOB_E_PTM) ex- 
isting in the DSI packet of the cell transferred first, and 
the VOB reproduction start time (VOB_S_PTM) existing 
in the DSI packet of the cell to be transferred next are 
read out. 

[0140] At the next step 235h, calculating "VOB repro- 
duction endtime (VOB_E_PTM) - VOB reproduction start 
time (VOB_S_PTM), it is transferred as the STC offset 
of this cell and the cell transferred immediately before, 
to the STC offset combining unit 1 64 in the AV synchro- 
nous control unit 1 58 in Fig. 30. 
[0141] At the same time, at step 235i, the VOB repro- 
duction endtime (VOB_E_PTM) is transferred to the STC 
changeover timing control unit 166 as changeover time 
T4 of the STC changeover switch 1 62e. 
[01 42] It is instructed to the mechanical control unit so 
as to read out the data until the final position of the cell. 
As a result, the data of the corresponding cell is trans- 
ferred to the track buffer 23 at step 235j, and as soon as 
the transfer is over, the program chain information at step 
235c is read out. 

[01 43] At step 235e, if judged not to be seamless con- 
nection, transfer to the track buffer 23 is effected up tot 
he end of the system stream, and the program chain in- 
formation at step 235c is read out. 
[0144] Next are explained two embodiments relating 
to AV synchronous control method of the seamless con- 
nection control for seamless reproduction in the inven- 
tion. These are detailed explanation about the AV syn- 
chronous control unit 158 in Fig. 26 and Fig. 39. 
[0145] the system- decoder; 1 61, audio decoder -160, 
..V . video decoders 69c, 69 d, a nd su b -video decode rl'59i n ; 
.« Fig. .3,9 are all synchronized with. the system time, clock ; 

given, from the AV synchronous control unit in- Fig. '30, 
.. ^^^v-4^-tr^e data in the system stream, is^rgcessed.^ 
v . .. [0146] .In a first method, referring to. Fig. 30, the AV 

' synchronous control unit 158 is explained. 
* [0147] In Fig.' 30, the AV synchronous control unit is 

composed of STC changeover switches 162a, 162b, 
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162c, 162d, STC 163, STC offset combining unit 164, 
STC setting unit 1 65, and STC changeovertiming control 
unit 1 66. 

[0148] The STC changeover switches 162a, 162b, 
162c, 162d, 162e change over the output value of the 
STC 163 and output value of the STC offset combining 
unit 1 64 as reference clock to be given respectively to 
the system decoder 161, audio decoder 1 60, main video 
decoder 69c, sub-video decoder 69d, and sub-video de- 
coder 159. 

[0149] The STC 163 is a reference clock for the entire 
MPEG decoder in Fig. 39 in ordinary reproduction. 
[0150] The STC offset combining unit 164 continues 
to issue the value of subtracting the STC offset value 
given from the system control, from the value of the STC 
163. 

[0151] The STC setting unit 1 65 sets STC initial value 
given from the system control unit orthe STC offset com- 
bined value given from the STC offset combining unit 
164, to the STC 163 at the timing given from the STC 
changeover timing control unit 166. 
[0152] The STC changeover timing control unit 166 
controls the STC changeover switches 1 62a to 1 62e and 
STC setting 1 65 on the basis of the STC changeover 
timing information given from the system control unit and 
the STC offset combined value given from the STC offset 
combining unit 164. 

[0153] The STC offset value is an offset value used 
when changing the STC value when continuously repro- 
ducing by connecting system stream #1 and system 
stream #2 having different STC initial values. 
[0154] More specifically, it is obtained by subtracting 
the "VOB reproduction start time (VOB_S_PTM) B de- 
scribed in the DSI of the system stream #2 to be repro- 
duced next, from the "VOB reproduction end time (VOB_ 
E_PTM)" described in the DSI packet of the system 
stream #1 reproduced in the first place. Such information 
of display time is calculated preliminarily by reading out 
by the system control unit 167 when the data being rea- 
dout from the optical disk in Fig. 5 is put into the track 
buffer 23. 

[01 55] The calculated offset value is given to the STC 
offset combining unit 1 64 until the final pack of the system 
stream #1 is fed into the system decoder 161 . 
[0156] The data decoding processing unit 165 in Fig. 
5 operates as an MPEG decoder except when controlling 
seamless connection. The STC offset given from the sys- 
tem control unit 1 67 at this time is 0 or an arbitrary value, 
and the STC changeover switches>-1 7 62a v to 1 62e in Fig. 
^are'alwaystsel^ . — 

iMMy ' Beferringtettfef^ 

of STC changeover switches .1 62a toj,62e.and operation 
of 'STC "163 at the junction of the^^^ejTi^treams. are 
^e ; xp1ajne^ 

tinuous in the STC- value, system stream #1 and system- 
stream #2;- are entered continuously in'the system de- 
coder 161. ■■' .-, * ' - h } 
[0158] Explanations of. SCR, APTS, VPTS, VDTS of 
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the system stream #1 and system stream #2 to be en- 
tered are omitted. 

[01 59] Suppose the STC initial value corresponding to 
the system stream #1 during reproduction is preliminarily 
set in the STC 1 63 from the STC setting unit 1 65 and is 
being counted up sequentially along the reproduction op- 
eration. First, the system control unit 167 (Fig. 5) calcu- 
lates the STC offset value by the method mentioned 
above, and sets this value in the STC offset combining 
unit 1 64 until the final pack of system stream #1 is put in 
the decoder buffer. The STC offset combining unit 164 
continues to issue the subtraction value of the STC offset 
value from the value of the STC 1 63 (step 1 68a). 
[0160] The STC changeover timing control unit 166 
obtains the time T1 when the final pack in the system 
stream #1 reproduced first is put into the decoder buffer, 
and changes over the STC changeover switch 162a to 
the output side of the STC offset combining unit 164 at 
timeTI (step 168b). 

[0161] Thereafter the output of the STC offset combin- 
ing unit 1 64 is given to the STC value the system decoder 
161 refers to, and the transfer timing of the system stream 
#2 to the system decoder 1 61 is determined by the SCR 
described in the pack header of system stream #2. 
[0162] The STC changeover timing control unit 166 
obtains the time T2 when reproduction of final, audio 
frame of system stream #1 reproduced first is terminated, 
and changes over the STC changeover switch 162b to 
the output side of the STC offset combining unit 164 at 
time T2 (step 1 68c). The method of obtaining time T2 is 
described below. 

[0163] Thereafter the output of the STC offset combin- 
ing unit 1 64 is given to the STC value the audio decoder 
1 60 refers to, and the audio output timing of the system 
stream #2 is determined by the APTS described in the 
audio packet of system stream #2. 
[0164] The STC changeover timing control unit 166 
obtains the time T3, T'3 when decoding of final video 
frame of main signal and sub-signal of system stream #1 
reproduced first is terminated, and changes overthe STC 
changeover switches 162c, 162d to the output side of 
the STC offset combining unit 164 at time T3, T3 (step 
1 68d). The method of obtaining time T3 is described be- 
low. Thereafter the output of the STC offset combining 
unit 164 is given to the STC value the system decoders 
69c, 69d refer to, and the timing of video decoding of the 
system stream #2 is determined by the VPTS described 
in the video packet of system stream #2,. The STC 
changeover timing control unit 166 r obtains the time T4 
- wfie% r%^ of f inal Vi!le^/fra'wW-6f5s|stSnr1 * 

sjtr^m #X 

over the STC changeover switch 1 62e to the' output side 
•of the STC offset. combining. unit 164 at time T4 (step 
468^). The method of obtainjng4irrie^T4,is described be- . 
low.. . ... 

[0165] . Thereafter the output of the STC offset combin- 
ing unit 164 is given to the STC value the video output 
changeover switch 1 69 and sub-video decoder 1 59 refer 
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to, and the timing of video output and sub-video output 
of system stream #2 is determined by VPTS and SPTS 
described in the video packet and sub-video packet of 
system stream #2. 
5 [0166] When changeover of these STC changeover 
switches 1 62a to 162e is over, the STC setting unit 1 65 
sets the value given from the STC offset combining unit 
1 64 in the STC 1 62 (step 1 68f) (which is called reloading 
of STC 1 63), and all switches at steps 1 62a to 1 62e are 
10 changed over to the STC 1 63 side (step 1 68 g). 

[0167] Thereafter the output of the STC 1 63 is given 
to the STC value the audio decoder 1 60, video decoders 
69d, 69c, video output changeover switch 169, and sub- 
video decoder 159 refer to, and the operation returns to 
is the normal state. 

[0168] Herein, two means are mentioned as the meth- 
od of obtaining the time T1 to T4 as the STC changeover 
timing. 

[0169] In the first means, since the time T1 to T4 can 
be easily calculated when creating the stream, the infor- 
mation expressing the time T1 to T4 is described in the 
disk preliminarily, and the system control unit 21 reads 
it out and transmits to the STC changeover timing control 
unit 166. 

[0170] In particular, as forT4, the "VOB reproduction 
end time (VOB_E_PTM)" recorded in the DSI used when 
determining the STC offset can be directly used. 
[0171] The value to be recorded at this time is de- 
scribed on the basis of the STC value used in the system 
stream #1 reproduced first, and the moment the count- 
up value of STC 1 63 becomes the time T1 to T4, the STC 
changeovertiming control unit 1 66 changes overthe STC 
changeover switches 1 62a to 1 62e. 
[0172] In the second means, the timing for reading out 
is obtained from the timing of writing beginning data of 
system stream #2 into the track buffer 23, video decoder 
buffers 171, 171a, and audio decoder buffer 1 72. 
[01 73] Assuming the track buffer 23 to be a ring buffer 
composed of write pointer, read pointer, and data mem- 
ory, more specifically, the system control unit 21 is de- 
signed to read out the address indicated by the write 
pointer and the address indicated by the read pointer in 
the track buffer23, andthe moment when the pack written 
immediately before is read out is detected from the ad- 
dress indicated by the write pointer and the address in- 
dicated by the read pointer when the target pack is written 
in. 

[0174], The system control unit ,21 designates, and 
reads out- the' beginning address of the system 'stream 
v # s 2 ' oh * trie optical /disk vwheri ' tran sf erriri cpf rbm^syste m !■* ■'. 
;;;sti;eam #1-to rfi^rojiu^io^ 
.the. moment when,, the beginning ^ 
-stream #2 is stored in the track buffer;^ is khowittCon- • 
^queijtly^niarking the addressjyh^^ 
. pack of the system stream #2 is written, the .moment when a 
one pack before Is read out completely is supposed to 
■be.T1, and the time. T-1 is obtained. ; '- , 

[01 75] The system control unit 21 , the moment T1 is 
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obtained, notices it to the video decoders 69c, 69d and 
audio decoder 160, and therefore the video decoders 
69c, 69d and audio decoder 1 60 can know that the be- 
ginning packet of system stream #2 is transferred to the 
video buffer 1 71 and audio buffer 1 72 in the subsequent 5 
transfer. 

[0176] Thus, by managing each decoder buffer same 
as the buffer management of the track buffer 21 , the two 
video decoders 69c, 69d and audio decoder 1 60 obtain 
T2, T3 the moment the final packet of system stream #1 10 
is transferred. 

[0177] In detection of T1 , however, if all data are read 
out from the video decoder buffer 171 or audio decoder 
buffer 172 (right after decoding of final frame of system 
stream #1 ) and data to be written in has not reached yet 15 
(the transfer time between packs is vacant), since there 
is no data to be written in, the address cannot be man- 
aged. In this case, too, since the packet of the frame to 
be decoded next is securely transferred until the next 
decoding timing (the decoding timing of the beginning 20 
frame of system stream #2), the changeover timing is 
known by defining the packet transfer moment to be T2 
orT3. 

[01 78] As forT4, as mentioned above, the "display end 
time (VOB_E_PTM) of final frame of video of system 25 
stream #1 " described in the DSI packet may be used 
directly. 

[01 79] A second seamless reproduction method is de- 
scribed below. 

[0180] Fig. 31 is a diagram showing the timing of re- 30 
production output of the system stream from input in the 
data decoding processing unit in Fig. 38 through decoder 
buffer and decoding process. Referring to Fig. 31 , chang- 
es of values of APTS and VPTS in the portion for con- 
necting system stream #1 and system stream #2 are ex- 35 
plained, and the method of AV synchronous control in 
the seamless connection portion in the operation for ac- 
tually processing the stream is described. 
[01 81 ] Next, referring to the graph in Fig. 31 , the meth- 
od of seamless connection control according to the flow *o 
in the flowchart in Fig. 43 is described. 
[0182] Start timing of seamless connection control is 
obtained in the SCR graph in Fig. 31 (3). The period of 
continuous increase of SCR value in this graph corre- 
sponds to the period of transfer of system stream #1 from 45 
the track buffer 23 (Fig. 5) to the data decoding process- 
ing unit 1 6 (Fig. 5), and the value of SCR is 0 only at piont 
G when transfer of system steam #1 is over and transfer 
of system stream #2 is started. Therefore, by judging^ * 
point-G when^G R" value becomes- 0, it is khoWh^tf^t^^o^ 
, new system stream^ #2 Is put into the data: de^^^^?; 
processing unit 16, and at this point (time Tg), th^sjjrv 
. chronous mechanism control unit can cancel;.(tum off) 
.^he AVsync^rgnpus mechanism oi,the.i;eproductipn out- ■>, 
put unit. . . ... ... . 55 

[0183] ' Detection of SCR value of 0 is also possible 
after processing of the signal read out from the optical 
disk, or wheq ; writing into the track buffer 23. The AV 



synchronous mechanism may be turned off on the basis 
of detection at this point. 

[0184] As for the timing for starting (turning on) the AV 
synchronous mechanism once turned off, to prevent mis- 
matched reproduction of audio and video, it is necessary 
to know that both audio output and video output included 
in system stream #1 are changed to a new system stream 
#2. The moment of change of audio output to a new sys- 
tem stream #2 is known by detecting point H when in- 
crease of APTS value is suspended. Similarly, the mo- 
ment of change of video output to a new system stream 
#2 is known by detecting point I when increase of VPTS 
value is suspended. Therefore, the synchronous mech- 
anism control unit can resume AV synchronism immedi- 
ately (at time Ti) after detection of appearance of both 
point H and point I. 

[0185] When the value of SCR is not set in the STC in 
the period from time Tg to time Ti, or when the value of 
APTS and value of VPTS are compared directly, the off 
period of AV synchronous mechanism may be further 
shortened. 

[0186] For this purpose, by monitoring both values of 
APTS of audio output data and VPTS of video output 
data issued from the data decoding processing unit 1 6, 
when either value begins to decrease first, it is detected, 
and the AV synchronism mechanism is turned off imme- 
diately, that is, at time Th in Fig. 31 . 
[0187] However, as explained herein, when judging 
the timing by detecting if increase of the value of APTS 
and value of VPTS is continuing or not, it is evident that 
the value of APTS and value of VPTS are sure to de- 
crease when the system stream is connected. In other 
words, it is enough when the final values of APTS and 
VPTS in the system stream are larger than the initial max- 
imum values of APTS and VPTS in the system stream. 
[0188] The maximum values of initial values of APTS 
and VPTS (ATad ATvd in the diagram) are determined 
as follows. 

[0189] The initial values of APTS and VPTS are the 
sums of the time for storing video data and audio data in 
the video buffer and audio buffer, and the video reorder 
(in the MPEG video, the decoding sequence and display 
sequence of picture are not matched, and display is de- 
layed by one picture at maximum as compared with de- 
coding). Therefore, the sums of the time required for the 
video buffer and audio buffer until filled up, and the dis- 
play delay (time of one frame) due to video reorder are 
the maximum values of initial values of APTS and„ VPTS. 
[01 90] To create the system stream, hence, it may be 

: composed so'that the final va'iues cif APTS and- VPTS in < 

JjPie^ystem-'stre 

[0191] In the embodiment, soJarj v as |p^thejudging 
standard of turn -on timing.oi AV' syhchronous^echa- 
njsn^.aftexsystem stream connections^ 
ing if the values of APTS and VPTS are increasing^or not 
is mentioned, but it is also possible to realize by the fol- 
lowing judgement of threshold. First, at the reproducing 
device side, the audio threshold and video threshold 
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shown in the graphs in Fig. 31 (4) and (5) are determined. 
These values are equal to maximum values of initial val- 
ues of APTS and VPTS in the system stream, and same 
as the maximum values mentioned above. 
[0192] The values of APTS and VPTS read by the 
APTS reading means and VPTS reading means are 
judged to be less than the audio threshold and video 
threshold or not. If the values APTS and VPTS are larger 
than the audio threshold and video threshold, data are 
not changed to the output data of new system stream, 
and if smaller, output data of a new system stream is 
started, so that OFF or ON timing of AV synchronous 
mechanism is known. 

[0193] By such on/off control of the AV synchronous 
mechanism, seamless reproduction without disturbance 
in reproduction state is realized at the junction of system 
streams. 

Industrial Applicability 

[0194] By dividing basic video signal and interpolating 
video signal in frame groups of one GOP or more each, 
and recording on an optical disk as interleaved blocks 
54, 55 by interleaving alternately, in a progressive (ster- 
eoscopic) applicable type reproducing device, progres- 
sive (stereoscopic) videos can be obtained by reproduc- 
ing information of both right and left interleaved blocks 
of odd fields (for the right eye) and even fields (for the 
left eye). In the progressive (stereoscopic) non-applica- 
ble type reproducing device, when a disk recording pro- 
gressive (stereoscopic) videos is reproduced, by repro- 
ducing the interleaved block of only odd fields (for the 
right eye) or even fie Ids (for the left eye) either by jumping 
tracks; a perfect ordinary two-dimensional video can be 
obtained. Thus, mutual compatibility is realized. 
[01 95] In particular, by using an arrangement informa- 
tion file of progressive (stereoscopic) video, progressive 
(stereoscopic) video identifiers are recorded in the optical 
disk. It is therefore easy to judge where the progressive 
(stereoscopic) video is present, and it is effective to avoid 
progressive reproduction of two ordinary interlace sig- 
nals, or outputs of images of two difference contents by 
mistake into the right eye and left eye of the stereoscopic 
television. 

[0196] In the stereoscopic video applicable reproduc- 
ing device, using the pointer used in two dimensions, the 
method of the invention for changing the access proce- 
dure is employed only when the stereoscopic video iden- 
tifier is present, so that the stereoscopic videos^an%e 
Reproduced continuously. tfencMtie steVeos^ 
i'pj|ifcaW be^alized^Hobt ; 

changing the two-dimensional format . ■■ ^l j y i, j 



Claims 

* 1 . A reproducing device arranged to reproduce video, 
'comprising: 



management information reading means ar- 
ranged to read management information (224) 
of the video from an optical disk, 
detecting means arranged to detect an identifier 
5 (222) containing information of an association 

between a first moving picture and a second 
moving picture from said management informa- 
tion (224), 

encoded video stream reading means arranged 
10 to read a first encoded video stream for said first 

moving picture and a second encoded video 
stream for said second moving picture, 
first decoding means arranged to decode said 
first encoded video stream into first decoded pic- 
ts tures, 

second decoding means arranged to decode 
said second encoded video stream into second 
decoded pictures, 

combining means arranged to combine each 
20 picture of said first decoded pictures and each 

picture of said second decoded pictures to rep- 
resent a same single structured picture when 
said identifier is detected. 

25 2. A reproducing device of claim 1 , wherein 

a resolution of said first moving picture is equal to or 
smaller than a resolution of said second moving pic- 
ture. 

30 3. A reproducing device of claim 1 , wherein 

both scan types of said first encoded video stream 
and said second encoded video stream are the 
same. 

35 4. A reproducing device of claim 1 , wherein 

said identifier containing an information of an asso- 
ciation indicating said second moving picture is used 
for an auxiliary representation for said first moving 
picture. 

40 

5. A reproducing device of claim 1 , wherein 
said identifier contains time information, and 

said combining means combines said each picture 
of said first decoded pictures and said each picture 
45 of said second decoded pictures based on the time 
information when said identifier is detected. 

6. A reproducing device of claim 1 , wherein.. . 

said ide ntif ie r contai n s ^stream n u mber (22 1 ) of said 

-"^^ '^irsfv^ • 

"', ...reading m eans re^ds.sjiid^ach pietu ne^ofcs aid first 
decoded pictures and said each picture of said sec- 
, ^ ^ o t o^dec,oded pictures based on each r of.saj.d stream 
55 numbers;. ... 

7. A reproducing device of claim 6, wherein., 

said first encoded.video stream and said second en- 
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coded video stream are multiplexed and recorded in 
said optical disk, and 

said encoded video stream reading means reads 
said first encoded video stream and said second en- 
coded video stream separately based on the said 5 
stream numbers. 

8. A reproducing device of claim 1 , wherein 

said management information further contains sec- 
ond video signal limiting information, and io 
said combining means outputs only said first decod- 
ed pictures when said second video signal limiting 
information is detected. 

9. A reproducing device of claim 1 , wherein 15 
said combining means combines each picture of said 
first decoded pictures and each picture of said sec- 
ond decoded pictures by adding each pixel of said 
each picture at a specific addition ratio. 

20 

10. A reproducing device of claim 1 , wherein 

said management information further contains posi- 
tion information of said second moving picture, and 
said combining means combines each picture of 
said first decoded pictures and each picture of said 25 
second decoded pictures based on said position in- 
formation. 

11. A reproducing device of claim 1, wherein 

said first encoded video stream and said second vid- 30 
eo stream are encoded at the same frame-rate, and 
said first decoding means and said second decoding 
means output decoded pictures at said same frame- 
rate. 

35 



40 



45 



.:,'^ v ^;,-^.:v • .. ..... . . . . 55. 




11/8/2007, EAST Version 



Best Available Copy 



EP 1 693 844 A2 



CM 



O) 

il 



CD 

-O 

> 

■o 

D> 

c 



o 
o 
CD 
tr 




° 5 

O CO 

CC .E 



CO 



© 
> 



m 3 
•CD o 



05 
CO 



o 

— co 

CO k- 

c o 

5> £ 

« i» 

O ° 

Ul CL 

OL O 

5 O 

< CO 

IT o 



o * 



c o 

.E> E 

CD ° 
LU 0- 
0- O 

2 O 

CO © 
c 

-I o 



D 
O 

c 

CD 
O 

UJ 
CL 

5 



T 



-Q 
CO 



co 

CO 

-o 
■o 

< 



© 
■o 
o 
o 
c 

CD 

(D 
LU 
CL 

2 



o c 



CO — 

© c 

> CD 

co 5 

CO a) 

CO Q) 

Q. (0 



> 



< 

00 



' ; £0 



24 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



Fig. 2 



(1) Input signal 

R/A 



,,n 1 1 1 1 1 

L7B 1 1 i ■ i • 
I I I 1 1 



III I 1 I I I I I 
i i i i i iri i i 



(2) Signal 

R-MPEG 



L-MPEG ! ! ! 
I I I 



I I I I I I I I I I I I 
i i i i i i i i i i i i 

1 I I I I I I I I I I I 



(3) Record signal (Interleave signal) ; 

R interleave block 



R/A frame group 



L interleave block 



8 



L/B frame group- | 

K 7 I I I I I I 
i i i i i i 



I I I I I I I 



One GOP or more- 



"One GOP or more 



(4) Disk rotation (one pulse in one revolution) 







i 1 * 














































1; < . 



































";« ' . • ••• 'J 



25 



iS3P. 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



X 



.O 
CO 



c 

© 

E 
© 

O) 

c 
to 



o 
© 

> 
o 

Q. 

O 

o 
to 
o 
o 

© 

CO 



© 

CO 

•o 
c 

LU 



o 
Z 

*© 
c 
c 
to 

O 



co 
to 
© 

t— 
TP 
T3 
© 



CO 



CO 



t- CM 



CO 



CM 

CO 



< CD 



E 
CO 
© 

to 

o 



o 
o 

CO 

o 
© 

© 



CO 



+ 

CO 

c 

CO 



CO 



cm + 

C CM 

* c§ 



< CD 

cc ^ 



E 

CO 

© 



CD 
CL 

a 
o 
u 

</> 
o 
© 

L. 

© 
To 

T3 

c 

o 
u 
© 
CO 



< CD 



E 

CO 

© 



O 

CL 



CU 

o 
o 

CO 

o 
© 

© 

CO 



1 



■*»-,- w .-:,. v «. 



-27 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



•o 

CM ^ 

■ V- 



D 
D. 

O 



ID 
< 



to 



o 
>» 

a 
© 

CO 

o 

Q. 
Q. 



CL 
O 
U 

to 
o 

CD 
t— 

Q) 

W 

CD.T 
> 

en 
to ' 
d> 
u. ,. 

o 




x - s 



J8ijjiu9p! oepiA 
oidoosoBjeis/Qd 



CM 



CO 



b 

* o " 
• v 5 



CO 



o 



If o p 



CP 
CO 
CL 



c 

CO 



-to 

CO 



•CO; CT;' 



..♦$4..'. 



* .'••.--•..til 



28 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



x x 




29 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



c 

o> 

V) 

o 

Q> 

> 
< 



O) 

W 

O 
© 

> 

CD 



c 



CO 

« 

0) 
h- 
O) 

o 



CD 



u. 



; '.t'jflW* .1., ' . 'I-- ■ 



CO 
CO 



jojBJBdes 



iiun 
Buiuiqtuoo 




o 
o 
o 
•o 

O 

LU 
QL 



O 

o 
© 

O 
LU 
CL 

5 



o 

LU 

a. 

■ •«:» 

/CD 




0) 
CO 



\ 



o 
E 
© 



30 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



-> 


Input 
unit 







>-.-.*< 



32 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




34 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




xa. 



CL 

O. 
O 




2 
© 



o 

CD 



E 

© . 

CO CL 
>» O 

« f 

.2 c 

— O) 

£ ? 

o o 
o u 

© 

o tr 

. CO 

o 

CD 

e 



3 
Dl 



IS 
o 



2C 

CO 



O 
O 

CD 



CO 

c 

O) 



cd ~o 

C <D 
O) CO 

» s 

II 

U O 
3 O 

? o 

- UJ 

CC « 



C 



CD 

o 

UJ 

OL 



IT) 



o 
o 



3 0> 
O — 

© s 



35 



.\..v 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



© 

X) 

< 



© 
O 

> 

o 

CL 



Q- 
O 
o 
CO 
o 

© 
CO 



CD 



O 

3 — 

o 

CD 



JQ 



X3 

CD ^. 



l N 



CO 
CO 



CM - 
CD 



ID 



CO 

5 



to 



5 



X2 

GO 



CD 



CO 
CD 



CO 
CD 



CO 



CD^ 



CO 



CNJ 



1 

j coN 



en 




o 
a> 

> 

CL 



a. 

o W 

o* — 

©• © 

to - 




to 

O 

0 



N 

X 
o 

CNJ 



'3' 



...© . 



N 
X 



D v • • 



36' 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



CO 



CO 

in* 



< 



CO 



CO 



CM 

Q 



CO 



CO 

in* 



o 



co 



cd 
r*« 



CM 

CO 



CO 



cd 
co 
m* 



CM 
< 



coy- 



CO 



O) 

to* 



CO 



co 
to* 

CO 

CO - 



O 



r*. 

c3- 



CQ 



CO 

in- 



CO 



o 

(5 



in 
03 



PI 




o 

CO 



T3 
< 



0)' 




+ 
CO 



II 



CO 

.1 

co 

II 

ir 



CO 

I. 

CM 

CO 



CD t- 

— c 

£ CO 

I * 



CO 



§ cc 

2 II 
£ < 



r T a> * © 
S 

•0) * 



"D 
C 
« 

m 

to 
■a 

■o 

o 

a:. 



CO 



CO 



CO 



CO 



co 

m*J 



CO 



3 



CO 



co 



CM 

CD 



CM 

< 



CM 

DC 



o 

c5 



o 
05 



00 

as 



03 



~7 



— CO 

CO 



in 
03 



o 

c 

DC 



o ^ 



o 
o 



2,' 



CC 



o 

a. co 
o, ^ 
o f « 

Hi 
a> a> ( 



Q> 
CO 



CO 



o 

CO 



CO 



CO 



to 




o - 
o 



CO 

. DC 




37 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



Fig. 15 




62b 



Reading of reproduction, 
data h celj 

Start address A (1) 

Address ai to 82 



•62t 



Reading of. stereoscopic video 
arrangement Information. 
R m I celt, start address AR (1) 
-L = J cell, start address AL (1) 
From address at to 82 
Interleave block No.: ni to n 2 



n « n+1 



62f 



n-n+1 



62u 



Reproduction of n-th interleave 
block from address A <n) of* 
h cell 



Reading out pointer address 
A <n+1) 



n-th R Interleave block 
reproduction of R 



•62g 



62h 



J- 



Reading pointers of R Interleave block and L 
Interleave block from optical disk, and 
storing in pointer memory 



Caliing (n-1)-th L interblock 
pointer AL (n) from pointer 
memory 



• 62i 




62k 

4_ 



^lunfging to • 
%d%*8 AL fhf ' : 




11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



Fig. 16 



i 



62m 
-A 



Reading n-th L interleave block of L 
from AL (n) 



Reproduction of pointer address AR (n + 1) 



62n 




62r 
4- 



Jumping tracks to 
AR (n+1) 



39 — 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



Fig. 17 



Operation flowchart of stereoscopic video applicable 
reproducing device ' 



c 



Loading of disk 



- ^ •. <• '.-I.-... 



50a 



Reading of I i si of disk contents 



TV 



I 



50b 



Reading of stereoscopic video arrangement 
information 



I 



50c 



,50d 



Display of stereoscopic video at the time of contents ' 
list display in disk onthe basis of stereoscopic video 
arrangement information being read in 



Reproduction of data of specified 
address ' 



50e 




On the basis of information of 
stereoscopic video arrangement 
information, data of first time 
domain 46 is decoded and 
issued as image for right eye, 
and data of second time, domain 
47 is issued as/«i'mage ftpr left 
e'y e v^arid s-y n crrr o'hi z'eiSj|faiffi- 
each other. . iZ-T---: '/. 



Data of either first time domain 

46 or second time domain 

47 is issued commonly to image 
for right eye and image for 

left eye- 



40 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



CO 



-O 

re 



c 
© 

£ 

Ui 

■ c 
re 

w 
k- 

CO 

o 



.r' o 



o 

© 



O 

Q_ 

P 

Q- 
O 
CJ 

to 
o 
© 

m 

CO 



© 

re 



o 



CO 



CM 



o S 0 - 

V- = © 

< re 



o 
o 
o 



• _ © 

— — t_ 

< re 



T3 

c 
re 



© 
o 

C3 ui 

Q o 

© Q_ 

CO Q 



© CO 

© 



o 

O 



© 

re C/) 
■o 



O 
Z 



Q. 
(0 

.c 
O 



CO 



CM 



= o 
t- © r 
O ° 
i- = 2 

'< re 

— m — 7 
o ©S 

© 

^ re 



8 ? 

o 5 



O Q 
D_ CO 

Q = 
co o 



■o 

c — 

CO 



© 

© ° 
H o Q- 



O 
O 



© 
re 



© .-^ ^ 

gy.-.H'-r.. 



re 



o 
Z 



CM 



CD 



CO 



CM 



O 

o 



o 
o 



CM 



CM 



© 



■'v ; - '--'Mm'': 

. .1 '1-'*." ■ ■« . 


• -« .• . . * 






: 


"* ' 
— -- ' - *>.*v- 










■ 'C i •' . 





41 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



Fig. 19 



Readina of stereoscopic (PG) video logic "V^ 3 
arrangement table J 



' Title n 



PG: Progressive- 




No 3D/PG processing 



>/51c 



All cells are handled 
as 3D (PG) 



Handling odd cell = R t 
even cell « L 



Stereoscopic (PG) display i/^^ 
Is made on menu screen 

31 



(stop) 



Neither 3D nor 
PG in chapter 



All cells of 
chapters are 
3D (PG) 



t^51 n 



n-n+1 



Cell No 



L^ 1r 




/51t 



Neither 3D nor 

PG 



, R jjLiOi story 



>51x 




11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




2N ODOD 
\ODOD 



.Slop 09*. 



V 



oxoxoxox 

■■- cm r> v^m o n w 










CO 

^3" ~ — ^ 








< < 






...A 








□ 


□ □ 

M •* Ul U» i 



\ x<x< 
*x<x< 



-s*op 00*. 



5° 5 





11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 

EP 1 693 844 A2 



CM 

D5 
L 




II 



cftyo Vo*« ~ 



.if- 



w n ^ tn to 



OddRrst 


2 


XXX 

— A /\ / 




o o o 





i □ □— -. 



-Mm 



^- ^ <g 



ev 





11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




o 3 i 



' : Jgk 



• ' V CM 



o .< 




3 C 







■•>5y,: 



45 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



m 
u 

'> 



o ■ 

o 

© 

cr 



> 

as 

a> ' 




CO 

3 



CO 
CO 



ljun 

fiujssojduuoo 



• 08t>. 



O 
cm 



o x o x o x o 



T- CJ 



If 
o 



-Q 

CM 
O 

o 

CM 



CO 



l|un 

Bu|S8Bjauioo 



J. 



a> 

e 

as 



□ <□•<□ 



t- cm -^r in 



If 



o 

CO 



X X > 

/ \ / \ / 
O O O 



o 

CD 



CM CO LO 



03 
O 



c 
o 



CO 

c 



5 



CO 
CO 



1 



IP 
CM 
1ft 



o 

CD 



□ 



cm co ^ m uo 



»!un 



O 



CM 



1 



CM 



N ,6u)U)qujoo 



r-\ 




i 

t 


i i- 
■ ? t 


1 

X 


X X 


a 

CM v 


1. 1 





g • 

g c 
> 

LU 



□ □ □ 



JJ 



o 
a> 



o 

CD 



X) 



CMVCO XT tO 



00 v 



46 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 




11/8/2007, EAST Version: 2.1 



. 0 . 14 



Best Available Copy 



EP 1 693 844 A2 




;. 50 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




r 51 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



Fig. 29 



Reproduction of program chain group 



I 



Setting of reproduction stream 



235a 



235b 



Reading of program chain information 



235c 




235f 



Controlling mechanism control unit and signal 
processing unit, information in DSI packet is 
read out 



I 



Corresponding cell stream is 
transferred to track buffer 



235h 



Calculating STC offset, and transferring to 
STC offset combining unit 



I 



235g 



235i 



Transfer of VOB_E_PTM to STC changeover 
timing control unit 



I 



235j.; 



. . X'r.ajrys f e ; r :;0'f/c o r r e:s p.qfn di n g; j ^|fe^ ':■ 
stneam -t.6* -track buffer >* ' 4 *; 



1 



52 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



Fig. 31 



(1 ) Reproduction data 
of stream A 



(2) Reproduction data 
of stream B 



Tes 

(3) Stream clock (SCR) 



Time of input into 
decoder from buffer 



(4) Audio APTS 
(sub-picture) 

Reproduction time 
of audio decoder 



(5) System clock STC 



(6) Video VPTS2 



Reproduction time 
of video- decoder 




; vVjd^p;de':ra$ time 



- S T G > c'h;a h g e.o v e r 
timing i 



'■ ■ •<V-»-« '■ • 



54 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



glljcjj puooes 



CM 



XI 
00 

/ 




6 6 6 



<3 <3 <3 



E w 



\* - 



wm 
mm 



^X3 



g<|6^6<|6 



.in 




56 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



CO 

O) 
LL 





iff 




57 



t* • 4 " '■ 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




*"* . . .. • >' . . . v. • 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 




5 I 



CO 
CO 

il 





ntTRl 



Oap|A JBJU-ppO 09p|A 1SJU-U0A3 



O 3 



.to 







oeptj^ts 






S . |l?U'pMp5s» p j A \0 


3 as 













. :** if. 




59 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 



EP 1 693 844 A2 



Fig. 37 
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Reference Numerals 



1 Optical disk 

2 Recording device 

3 MPEG encoder 

4 Interleave circuit 

5 R frame circuit 

6 R frame group 

7 L frame circuit 

8 L frame group 

9 Recording circuit 

10 Stereoscopic video arrangement information 

11 R track 

12 L track 

13 Address circuit 

14 Stereoscopic image arrangement table 

15 Optical head 

16 MPEG decoder 
.17 Video output unit 

18 Audio output unit 

19 Input unit 

20 Channel selector 

21 Control unit 

22 Track control circuit 

23 Buffer circuit 
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29 R output unit 

30 L output unit 

31 Video output unit 

32 Audio output unit 

33 "Stereoscopic" display signal output unit 
34. Motor 

35 Rotating speed changing circuit 

36 Combining unit 

37 Double clock generating circuit 

38 Separator 

39 Memory 

40 2D reproducing device 

41 Stereoscopic channel output control unit 

42 Display unit 

43 3D applicable reproducing device 

44 First frame group 

45 Second frame group 

46 First time domain 

47 Second time domain 

48 Even field signal 

49 Odd field signal 

50 Step of stereoscopic display output procedure 

51 Reproducing step of stereoscopic video logic arrangement table 

52 Stereoscopic video logic arrangement table 

53 Stereoscopic video logic arrangement file 

54 • R interleave block 
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91 Channel A 

92 Channel B 

93 Progressive signal 

94 Progressive video output unit 

95 Reproducing unit 

96 Compressive filter 

97 Signal for right eye 

98 Signal for left eye 

99 Recording device 

101 Combining unit 

102 Frame signal 

103 Compressing unit 

1 04 Reproducing device 

105 Output transforming unit 

106 Optical disk (progressive/stereoscopic) 

107 Reproducing device 
1 08 Interleave block 

1 09 Separator 

110 Progressive output unit 

1 1 1 Fist stream 

1 12 Second stream 

113 Interleave unit 

1 14 Video separator 

115 Video separator 
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117 Recording stneam ^ 
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Dummy field adding means 
Frame encoding unit 
Field encoding unit 
Field pair 
Field pair 

Frame encoding signal 
Frame encoding signal 
Field encoding signal 
Offset time 
Buffer unit 

Dummy field detour means 
Synchronizing means 
Audio signal 

Progressive process changeover unit 
Interlace signal 
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Step (dummy field) 
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151 ' Slow, still picture reproducing means 

152 Frame processing unit 

153 Step {interlace/progressive/interlace transformation) 

154 Video (scope size) 

155 Optical disk (seamless progressive) 

156 Track jump 

157 Track jump (seamless) 

158 AV synchronous control unit 

159 Sub-picture decoder 

160 Audio decoder 

161 System decoder 

162 STC (system clock) changeover switch 

163 STC generating unit 

164 STC offset combining unit 

165 STC setting unit 

166 STC changeover timing control unit 

168 Step (flowchart of AV synchronous control) 

169 'Video output changeover switch 

170 Progressive transforming unit 

171 Video decoder buffer 

172 Audio decoder buffer 

173 Wide screen combining unit 

174 3-2 transforming unit 

175 Interlace transforming unit 

176 525P/720P transforming unit 

177 720P screen 
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-182 Progressive image 

183 525 progressive video 

184 525 interlace video 

185 . Complementary information 

187 Optical disk 

188 Stream 

189 Image separator 

190 Horizontal separation screen 

191 Optical disk (horizontal separation) 

192 Vertical direction separator 

193 Horizontal direction separator 

194 Horizontal, vertical direction separator 

195 Line memory 

196 Adder 
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198 Track buffer capacity 
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204 Step (odd/even transformation) 

205 Motion detection/compensation unit 

206 Horizontal filter 

207 Image horizontal direction separator 

208 Image 



V ' "" * ' ; , "'V" 212 Vertical filter ' '. . ' V ' ; * ' : * v: - "^T'v " >v ' ^ N 



11/8/2007, EAST Version: 2.1.0.14 



Best Available Copy 

EP 1 693 844 A2 



213 Aliasing distortion generating region 

214 Time vertical filter 

215 Progressive output unit 

216 Cell 

217 Provider defined stream 

218 Progressive identifier 

219 Resolution identifier 

220 Differential identifier 

221 Sub-stream number information 

222 Video identifier 

223 Stereoscopic identifier 

224 Management information 

225 Reproducing procedure control information 

226 VOB 

227 VOB (simul-cast) 

228 Interleave block separator 

229 NTSC decoder 

230 Changeover unit 

231 HDTV decoder 

232 Audio data 

233 Interleave block separator 

234 Time stamp adder • 
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